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You'll earn and learn much more than 
the cost of your visit to the Metal Show. 
You'll see nearly 500 exhibits 
showing the most modern and cost- 
cutting ideas in the metals field. It'll 

be like a grand tour of the metals 
industry, which would take months to see 
in any other way. 

You'll learn profitable ideas that 

will contribute to your future 
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modern achievements. 
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First President A. S M., Dies PITTSBURGH PArreeeneneneereeeeeed 


Albert E. White, professor emeritus 
of metallurgical engineering at the 
Iniversity of Michigan and director 
emeritus of the University’s Engi- 
neering Research Institute, died in 
Ann Arbor on Dec. 18 at the age of 
72. Prof. White suffered from a 
cerebral hemorrhage in July and had 
been hospitalized since that time. 

Recognized as one of the Univer- 
sity’s outstanding teachers, admin- 
istrators and research scientists, he 
had been in retirement since June 
1954. 

Prof. White was born in Plainville, 
Mass., and attended Brown Univer- 
sity, where he received an A.B. de- 
gree in 1907. After a year of grad- 
uate engineering studies at Harvard 
University under Albert Sauveur, he 
became a research engineer for the 
Jones and Laughlin Steel Co. In 
1911 he came to the University of 
Michigan as an instructor in the de- 
partment of chemical and metallur- 
gical engineering. 

During World War I, Prof. White 
served as head of the inspection di- 
vision of the Army Ordnance Depart- 
ment. He attained the rank of 
major while on active duty, and was 
promoted to lieutenant colonel in the 
Army Ordnance Reserve Corps when 
he returned to civilian life. 

After the War, Prof. White re- 
turned to the University as a full 
professor. The following year saw 
the establishment of the University’s 
department of engineering research, 
created to carry on sponsored re- 
search in engineering and the phys- 
ical sciences for industrial and gov- 
ernment organizations. Prof. White 
was appointed director of the new 
department, a position he held for 
33 years. 

Under his guidance, the Engineer- 
ing Research Institute grew from a 
small organization involving a hand- 
ful of research projects to an insti- 


tution which, in the final year of his 
administration, carried on over eight 
million dollars worth of research. 

During the Second World War, 
Prof. White again served his coun- 
try as a specialist in metallurgy. He 
was chairman of the Metallurgical 
Research Committee of the National 
Defense Research Council and a 
member of the Metallurgical Com- 
mittee of the Office of Scientific Re- 
search and Development. 

After World War I, Prof. White 
was instrumental in founding the 
American Society of Metals and 
served as the society’s first presi- 
dent. He also was president of the 
American Society for Testing Ma- 
terials, and this spring was named 
an honorary member of that Society. 

Prof. White’s main interest lay in 
the field of high-temperature metal- 
lurgy, and his contributions to that 
field have played an important role 
in the development of materials for 
such high-temperature applications 
as gas-turbine engines and jet-air- 
craft power plants. 

Prof. White’s 40 years of teaching 
and research made his influence wide- 
ly felt, not only by virtue of his con- 
tributions to metallurgical engineer- 
ing, but also through those of his 
students and coworkers. Among these 
are such men as A. H. d’Arcambal, 
president and general manager of 
Pratt and Whitney; Walter Jominy, 
chief research metallurgist, Chrysler 
Corp., John Chipman, chairman of 
the department of metallurgy, Mas- 
sachusetts Institute of Technology, 
and J. W. Freeman, professor of met- 
allurgical engineering, University of 
Michigan. 

In recognition of his outstanding 
service in the field of metallurgical 
engineering, Prof. White was award- 
ed an honorary Doctor of Science 
degree by his alma mater, Brown 
University, in 1925. 





Louisville Schedules 
Corrosion Symposium 


The Louisville Chapter, in coopera- 
tion with the Ohio Valley Section of 
the National Association of Corro- 


sion Engineers, is presenting a Cor- ' 


rosion Symposium on Mar. 1, 1957. 
The meeting will be held at General 
Electric Co.’s Appliance Park, in 
Louisville, and will be a _ full-day 
meeting. The program is as follows: 


Morning 


Fundamentals of Corrosion, by Nor- 
man MHackerman, University of 
Texas. 

Corrosion of Stainless Steel, by 
G. Paul, International Nickel Co. 


Lunch 
12:30 p.m. 


Afternoon 
Corrosion of Copper and Copper- 
Base Materials, by A. W. Tracy, 
American Brass Co. 
Corrosion of Aluminum, by M. J. 
Pryor, Kaiser Aluminum & Chemi- 
cal Corp. 


Recess for Dinner 
Evening 


Protective Measures, by W. W. Brad- 
ley, Bell Telephone Laboratories. 


The program is one which should 
be of interest to engineering people, 
laboratory people and supervisors of 
maintenance and industrial opera- 
tions. 

For registration or information, 
contact: D. C. Brown, Tube Turns, 
Inc., 2820 West Broadway, Louis- 
ville, Ky. 


Aluminum in Modern Architecture 


A documentary motion picture on 
the “world-of-tomorrow” uses of alu- 
minum in construction and design is 
available to interested groups through 
Association Films, 347 Madison Ave., 
New York 17. The 131,-min. film 
was produced by the Reynolds Metals 
Co. It shows how aluminum has revo- 
lutionized many concepts of design 
and beauty in the construction of 
churches, schools, offices, public build- 
ings and homes. 


How to Make a Motor Go 
How to Take Step Seven 


Two 20-min., 35-mm. colored sound 
slide films which show maintenance 
people how to install and properly 
maintain electric motors are available 
from Allis-Chalmers. The films, cov- 
ering maintenance and installation, 
depict by means of cartoon charac- 
ters and illustrations how motors 
can be kept in good operating condi- 
tion. Loan of the films can be ar- 
ranged by contacting Allis-Chalmers 
Manufacturing Co., Industries Group, 
Milwaukee 1, Wis. 


San Fernando Hears Talk on 
High-Temperature Materials 


Speaker: W. R. Kegerise 
Carpenter Steel Co. 

At a meeting of the recently or- 
ganized San Fernando Valley Chap- 
ter, 51 members and guests heard 
W. R. Kegerise, development metal- 
lurgist, Carpenter Steel Co., discuss 
“High-Temperature Materials’’. 

He first pointed out some recent 
developments in chromium ferritic 
steels. An alloy which nominally con- 
tains 12% chromium and 10% mo- 
lIbdenum was described in detail. 


A number of mechanical prop- 
erties were presented, together with 
a description of the aging charac- 
teristics. This material was a recent 
development of Carpenter Steel lab- 
oratories and is still considered to be 
in the experimental stages. The dis- 
cussion continued into the field of 
austenitic stainless steels and in- 
cluded such materials as 16-25-6, 
A-286, and others. 


As increasingly greater tempera- 
tures were considered, the discussion 
proceeded to nickel and cobalt-base 
superalloys. 

Mr. Kegerise summarized his talk 
and included some discussion on al- 
loys and potential developments for 
the future—Reported by R. P. 
Frohmberg for San Fernando Valley. 


(5) FEBRUARY, 1957 








ASM-SLA LITERATURE CLASSIFICATION REVISED 


A revision and expansion of the 
ASM-SLA Classification of Metal- 
lurgical Literature is now being com- 
pleted by the A.S.M. Committee on 
Literature Classification. The main 
headings, with principal changes and 
additions, indicated by italics, are 
shown in the following pages for the 
convenience of those who follow the 
coding in Metals Review annotations. 
The complete classification, together 
with text and alphabetical index, will 
be published in late spring. 

The revised classification follows 
the same outline and principles as the 
first edition published in 1950. New 
headings and subdivisions have been 
added to facilitate indexing in fields 
of knowledge which have developed 
substantially since 1950. (The metal- 
lurgy of atomic energy is an impor- 
tant example.) Expansions have also 
been made to provide greater depth of 
indexing in fields where experience 
has shown this to be desirable. Where 
corrections were obviously necessary 
in the original outline they have been 
made without assigning new mean- 
ings to existing coding combinations, 
so that files which have been built up 
according to the original outline can 
be maintained and readily converted 
to the revised system. 


Coding in Metals Review 


Henceforth annotations published in 
the A.S.M. Review of Metal Litera- 
ture and in other A.S.M. publications 
will be coded in greater detail than 
has been the practice in the past. 
Previous practice has been to code 
only as far as second orders in the 
Processes and Properties and Mate- 
rials Indexes and to omit coding 
entirely in the Common Variables In- 
dex. It is felt that a more accurate 
and complete indication of subject 
content will be provided by coding into 
third orders where appropriate and 
by including desirable coding in the 
Common Variables Index, and this 
practice was followed starting with 
the January 1957 issue of Metals 
Review. Coding is now based on the 
revised edition of the classification. 

Several expedients are being adopt- 
ed to clarify coding sequence. All 
Processes and Properties Index cod- 
ings are shown first, separated by 
commas, and accompanied by ap- 
propriate Common Variables Index 
coding. Materials Index codings fol- 
low, separated from the Processes and 
Properties coding by a _ semicolon, 
and also accompanied by Common 
Variables codings that refer to as- 
pects of the material. Base metals 
are shown in roman type, and al- 
loying elements, addition materials, 
coating materials, etc. are shown in 
italic. 

The following condensed outline 
shows only the second order subdivi- 
sions and does not reflect the large 
amount of additional material which 
has been incorporated at the third 
order level. For example, in Section 
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A—General Metallurgy, third order 
headings have been added generously 
to help in organizing the business lit- 
erature that is such an important ad- 
junct to many technical files. 


Processes and Properties Index 


Another important addition in the 
Processes and Properties Index con- 
sists of two entirely new sections to 
accommodate literature which deals 
with metallurgical equipment. New 
Section W is designed to classify 
plant or processing equipment, and 
Section X laboratory and _ testing 
equipment. Coding in these sections 
will be used to indicate the design, 
construction and function of equip- 
ment as distinct from the operation 
of a process. The use of metals in 
the equipment will be indicated by 
an appropriate code in the Common 
Variables Index. 

Another important change in the 
Processes and Properties Index is the 
elimination of Section V—Materials, 
which appeared to be an unnecessary 
complication in the original outline. 
Henceforth articles dealing with ma- 
terials in a broad and general way 
will be classified in Section A—Gen- 
eral Metallurgy, together with the 
appropriate materials codes. 


Materials Index 


The Materials Index has been sim- 
plified and condensed in some places 
and expanded in others. Eight ele- 
ments have been added to the “Com- 
mon Elements”, which will simplify 
punched card coding for some of the 
metals now coming into wider use. 

The condensations have been made 
in the subdivisions of the “Common 
Elements and Their Alloys” and the 
subdivisions of the ferrous groups, 
which contained a number of incon- 
sistencies in the original version. 
These subdivisions also were based 
almost entirely on American practice 
and therefore were not adaptable to 
use in other countries. It is hoped 
that eventually a classification of al- 
loys can be devised based entirely 
on composition, but this will require 
further cooperation with groups in 
other countries working on metal- 
lurgical classification. 

The new sections include one on 
Nonmetallic Materials, one on In- 
dustrial Raw Materials, and one on 
Addition Agents. These sections will 
be particularly useful in referring to 
articles on the use of refractories, 
lubricants, chemicals and similar ma- 
terials in metallurgical processing. 

Another new section has been 
opened to provide for expansion of 
the original SG group, “Materials 
Classified by Properties and Appli- 
cations”. The original group is now 
coded SGA and the new addition SGB. 

In the Common Variables Index, 
five new sections have been added as 
shown on the following outline, where- 
in that section is printed in full. 


For those who maintain an ASM- 
SLA punched card literature file, 
little difficulty will be encountered 
in changing from the original to the 
revised outline. The ‘changes in the 
card itself will be very minor, and 
the new cards will be printed in a 
different color ink so they can readily 
be distinguished in the file. More 
than a million ASM-SLA punched 
cards have been sold since the sys- 
tem was introduced in 1950. 


Cooperating Bodies 


Four of the members of the A.S.M. 
Committee on Literature Classifica- 
tion are also members of the Special 
Libraries Association, so that the re- 
vision, like the original classification, 
can be considered to be a joint proj- 
ect of the two societies. 

The committee has also worked 
very closely with the Documentation 
Committee of the Italian Association 
of Metallurgy, and many of the 
changes and expansions are the re- 
sult of suggestions made by the Ital- 
ians. Assistance has also been given 
by the Verein Deutscher Hisenhutten- 
leute and by the Subcommittee on 
Technical Research of the European 
Coal and Steel Community (CECA), 
and efforts to establish the ASM-SLA 
Classification as an _ international 
standard for organization of metal- 
lurgical literature are continuing. The 
membership of the A.S.M. Committee 
is as follows: 


Frank T. Sisco, Director, Engineer- 
ing Foundation—Chairman 

E. A. Clapp, Research Engineer, 
Metals Research Laboratories, Elec- 
tro Metallurgical Co. 

F. Forscher, Supervisor, Mechani- 
cal Metallurgy, Westinghouse Atomic 
Power Div. 

L. S. Foster, Chief, Atomic Energy 
Division, Ordnance Materials Re- 
search Office, Watertown Arsenal 

Cc. D. Gull, Administrative Officer, 
Division of Engineering and Indus- 
trial Research, National Academy of 
Sciences—National Research Council 


W. W. Howell, Assistant Editor, 
Chemical Abstracts 

I. H. Jenks, Head, Publications Di- 
vision, Aluminium Laboratories Ltd. 

Allen Kent, Associate Director, 
Center for Documentation and Com- 
munication Research, Western Re- 
serve University 


D. J. Maykuth, Associate Consult- 
ant in Metallurgy, Battelle Memorial 
Institute 

E. C. Wallace, Chief Metallurgist, 
New York Air Brake Co. 

Frederica M. Weitlauf, Librarian, 
Research and Development Dept., In- 
land Steel Co. 

Marjorie R. Hyslop, Editor, A.S.M. 
Review of Metal Literature, Ameri- 
can Society for Metals—Secretary. 


























ASM-SLA Classification, Revised Edition, 1957 


Condensed Outline of Principal and New Subdivisions 


Processes and Properties Index 


A—General Metallurgical 


2. History 

3. Education 

4. Statistics and economics 

5. Plant management 

6. Industrial relations 

7. Health and safety 

8. Industrial pollution and waste 
disposal 

9. Research and development 

Conservation of resources 

Professional activities 

Laws and legal actions 

14. Literature techniques 

Audio-visual techniques 


B—Ore and Raw Material 


Preparation 
Mining methods 
Crushing, grinding and sizing 
Concentration (beneficiation ) 
Roasting and calcining 
Sintering processes 
Fuel distillation and gasification 
Processing of fuels 
Processing of refractories 
Processing of scrap 
Water treatment 
Production of industrial gases 


C—Extraction and Refining 


Chemical extraction 
Nonferrous smelting 


22. Distillation 

23. Electrolytic processes 

25. Nonferrous vacuum methods 
26. Reduction by metals and gases 


Precipitation (replacement) 
Separation of metals 
Amalgamation 

1. Decomposition 

5. Nonferrous melting and casting 
6. Isotope separation 


D—Iron and Steelmaking 


Blast furnace practice 

Openhearth practice 

Bessemer process 

Electric arc processes 

Electric induction practice 

Multistage processes 

Special processes 

Ingot casting 

Oxygen furnace processes 

Physical chemistry of iron and 
steelmaking 


SS RASC Co hoi 
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E—Foundry 


Melting techniques 

11. Sand casting 

12. Permanent mold casting 

Die casting 

Centrifugal casting 
Precision investment casting 


16. Other methods 
17. Pattern making 
18. Sand technology 
19. Molding 

21. Coremaking 

22. Rigging 

23. Pouring 

24. Casting cleaning 
25. 


Metallurgical control 
Casting reclamation 


F—Primary Mechanical 
Working 


Preparation for working 
Forging (hammer and press) 


21. 
22. 


Rolling 

Extrusion of rod, shapes and tube 
Swaging 

Tubemaking (except extrusion) 
Drawing of rod and shapes 

Wire drawing 

Finishing operations 


G—Secondary Mechanical 
Working 

Presswork in general 
Shearing 
Stamping 
Drawing 
Impact and cold extrusion 
Bending 
Stretch forming 
Heading 
Roll forming 
Thread rolling 
Spinning 
Bulging 
Die sinking 
Machining, mechanical 
Grinding 
Finish machining 
Flame and arc cutting 
Finish forming 
Special machining methods 


H—Powder Metallurgy 


Powder production 
Powder properties 
Mixing and blending 
Molding and compacting 
Sintering 

Post-sintering operations 
Fiber metallurgy 


J—Heat Treatment 


Homogenization 
Austenitizing 

Annealing 

Normalizing 

Patenting 

Quenching 

Precipitation hardening 

Case hardening 

Tempering 

Residual stress control 
Heating and cooling methods 
Other carbon diffusion processes 
Surface alterations 
Hardenability 


K—Assembling and Joining 


Arc welding 

Gas welding 

Resistance welding 
Thermit welding 

Forge welding 

Other welding processes 
Soldering 

Brazing 

Process control 
Bonding metals to nonmetals 
Adhesive joining 
Mechanical assembling 


L—Cleaning, Coating and 
Finishing 
Mechanical cleaning and 
polishing 
Chemical cleaning and polishing 
Electrochemical cleaning and 
polishing 
Chemical conversion coating 
Diffusion coating 
Dip coating 
Electroplating 
Electroforming 


Anodic coating 

Cathodic oxide coating 

Cladding or bonding 

Metal spraying 

Coating by weld-deposition 

Coating by vapor-deposition 

Painting and organic coating 

Ceramic coating (vitreous 
enameling) 

Coating by chemical reduction 

Other methods 


M—Metallography, Constitution 


and Primary Structure 
Specimen preparation 
Microscopy 

Diffraction methods 

Other techniques 

Phase diagrams 

Atomic and molecular structures 
Crystal structures 

Primary microstructures 
Macrostructure 


N—Transformations and Re- 


= 
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sulting Structures 


Diffusion 
Nucleation 


Recrystallization 
Diffusionless transformations 
Precipitation 
Austenite formation and decom- 
position (Fe-C system) 
Other eutectoid reactions 
Superlattice formation 
Other solid-state reactions 
Liquid-solid reactions 
Liquid-liquid reactions 
Gas-solid reactions 
Gas-liquid reactions 


P—Physical Properties 

Mass and volume 

Thermal 

Thermodynamics and kinetics 

Surface properties 

Electrical and electrochemical 

Magnetic 

Radiation properties (electro- 
magnetic) 

Nuclear 


Q—Mechanical Properties 
and Tests 


Elastic properties 
Anelastic properties 
Plastic preperties 
Plastic deformation mechanism 
Stresses 

Fracture mechanism 
Tension test 
Compression test 
Hardness test 
Torsion test 

Shear test 

Creep test 

Bend test 

Impact test 

Fatigue test 
Damping test 

Wear tests 

Other tests 


R—Corrosion 
Mechanism of corrosion 
Corrosive effects 
Atmospheric corrosion 
Waters 

(Continued on p. 8) 
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6. Chemicals, inorganic 
7. Chemicals, organic 
8. Soils 

0. Preventive measures 
i> Dests 


S—iInspection and Control 

10. Sorting and identification 

11. Composition analysis 

12. Statistical analysis and control 

13. Flaw detection 

14. Size, thickness and mass 
measurement 

15. Surface roughness 

16. Temperature measurement and 
control 

18. Process control and measurement 

19. Radiation detection and measure- 
ment 

21. Miscellaneous service testing 
(life testing) 

22. Standard practice and specifica- 
tions 

23. Calibration 


T—Metal Products and Parts 


21. Automotive 

22. Marine 

23. Railroad 

24. Aircraft 

26. Structures 

29. Chemical processing 

1. Electrical and electronic com- 
ponents 

Ordnance material 
Agriculture 

Civil engineering 

Tools 

Machine parts 

Arts and crafts 

Consumer goods 

Nuclear reactor components 


U—Allied Fields 


Physics 
Chemistry 
Ceramics 
Mathematics (statistics and 
nomographs) 
Geology 
Mineralogy and petrography 
Engineering 
Mechanics 
Biology 
W—Plant Equipment 
10. Plant installations 
11. Power generation and distribution 
12. Materials handling and 
transportation 
13. General service equipment 
14. Mining and oil field 
15. Coal and ore preparation 
16. Fuel distillation and gasification 
17. Furnaces and equipment for 
primary metallurgy 
18. Melting and refining furnaces 
and equipment 
19. Casting 
20. Ingot and slab preparation 
22. Forging 
23. Rolling 
24. Forming and shaping 
25. Machine tools 
26. Metal powder processing 
27. Heat treating furnaces 
28. Other heat treating equipment 
29 
1 
2 
3 
4 


FP SOOND poor 


et 
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Welding, brazing and soldering 

Mechanical joining 

Mechanical cleaning and finishing 

Chemical and electrochemical 
cleaning and finishing 

Other cleaning and finishing 


X—Instrumentation—Labora- 
tory and Control Equipment 


20. Size, thickness and mass 
21. Composition 

23. Surface properties 

24. Thermal properties 
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25. Electrical properties 
26. Magnetic properties 
27. Nuclear properties 
28. Elastic and anelastic properties 
29. Mechanical properties 
1. Corrosion 
2. Radiation detection 
3. Micrography 
4. Metallography 
5. Photography and other visual aids 





6. Sorting and identification 
7. Atmosphere and humidity 
8. Flaw detection 

9. Temperature 

10. Electrical energy 

11. Magnetic fields 

12. Pressure 

13. Rate and time 

14. Computers 

15. Communication 


Materials Index 


Common Elements and Their 
Alloys 


Ag—Silver 
Al—Aluminum 
B—Boron 
Be—Beryllium 
C—Carbon 
Cb—Columbium 
Co—Cobalt 
Cr—Chromium 
Cu—Copper 
Fe—Iron 
Mg—Magnesium 
Mn—Manganese 
Mo—Molybdenum 
Ni—Nickel 
Pb—Lead 
Si—Silicon 
Sn—Tin 
Ta—Tantalum 
Ti—Titanium 
U—Uranium 
V—Vanadium 
W—Tungsten 
Zn—Zinc 
Zr—Zirconium 


Materials Groups 
EG—Element Groups (individual ele- 
ments coded by chemical symbol) 
ST—Steel 
CN—Carbon Steel 
AY—Low-Alloy Steel (5% Alloy 
Maz.) 
SS—High-Alloy __ Steel (Including 
Stainless and Heat Resisting) 
TS—Tool and Die Steel 
CI—Cast Iron 
SGA—Materials by Properties and 
Applications (Group A) 
SGB—Materials by Properties and 
Applications (Group B) 
NM—Nonmetallic Materials 
RM—Industrial Raw Materials 
AD—Addition Agents 


SGB—Materials by Properties 
and Applilations (Group B) 


High nuclear cross-section 
Low nuclear cross-section 
Hard materials 
Low-temperature 
Structural 

High-strength 


Panay s 


NM—Nonmedtallic Materials 


Inorganic compounds 
Organic compounds 
Catalysts 

Polymers 

Minerals (nonmetallic) 
Ceramic materials 
Coatings (nonmetallic) 
Lubricants and oils 
Abrasives 

Other 
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RM—Industrial Raw Materials 


Industrial gases (non-elemental) 


g. 

h. Refractories 
j. Solid fuels 

k. Liquid fuels 
m. Gaseous fuels 
n. Ores 

p. Scrap 

q. 


Fluxes and slags 


AD—Addition Agents 


Alloying agents 
Structure-controlling agents 
Agents imparting specific 
properties 

Deoxidizers 

Oxidizers 

Desulphurizers 


Pun Oop 


Common Variables Index 


1. Manufacturing and Test Methods 
2. Use of equipment 
4. Test methods 
5. Use of furnaces 
11. Continuous 


12. Batch 
13. Cyclic 
14. Acid 
15. Basic 
16. Hot 
17. Cold 


18. Electrical 
19. Induction 
20. Use of gas 
21. Use of oil 
22. Use of air (compressed) 
23. Vacuum 
24. Ultrasonic 
2. Influencing factors 
9. Effect of grain size 
10. Effect of composition 
11. Effect of temperature 
12. High temperature 
13. Low temperature 
14. Effect of heat treatment 
15. Effect of aging 


16. Effect of chemical environ- 
ment 

17. Effect of irradiation 

3. Influencing factors 

16. Effect of stress 

17. Effect of time or rate 

18. Effect of deformation or 
strain 

19. Effect of impurities 

20. Effect of prior history 

21. Effect of prior structure 

22. Effect of orientation 

23. Size and shape effects 

24. Effect of pressure 


4. Metal Forms, Wrought 


1. Forgings 

2. Blooms and billets 

3. Sheet, strip and plate 
5. Bars and rods 

6. Foil 

7. Shapes (I-beams, rails, etc.) 
8. Extrusions 

9. Stamping 
10. Tubing and pipe 
11. Wire 
12. Wool 
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10. 


11. 


12. 


13. 
14. 


Metal Forms, Cast 
9. Ingots 

10. Sand castings 

11. Die castings 

12. Investment castings 

13. Permanent mold castings 
14. Semi-permanent mold 

castings 
15. Centrifugal castings 
16. Chill castings 


Metal Forms, Powder 
17. Pellets and shot 

18. Loose powders 

19. Cemented carbides 
20. Metal ceramics 

21. Porous metal parts 
22. Structural parts 

23. Briquettes 

Metal Forms, Assembled 
Welded 

Brazed and soldered 
Riveted 

Bolted 

Screwed 

Pressed fits 
Bonded 

Composite 

Metal Forms, Coated 

12. Electroplated 

15. Dip coated 

16. Clad or bonded (metal to 

metal) 

17. Sprayed 

18. Hard surfaced 

19. Chemically coated 
20. Painted 

21. Enameled 

22. Vapor coated 


Defects 

17. Pipe 

18. Porosity or blowholes 

19. Segregation and inclusions 

20. Flakes 

21. Surface defects (seams, 
laps, etc.) 

22. Cracks (quenching, grind- 
ing, corrosion) 

23. Overheating 

24. Distortion 

1. Impurities 


Pie ie 


2. Scale 
Type of literature 
1. Theory 


2. Research 

3. Original techniques 
4. Review 

5. Plant description 


Form of literature 
9. Patent 
10. Trade literature 
12. Specification 
13. Report 
14. Book 
15. Bibliography 
16. Translation 
17. Glossaries, definitions, 
directories 
18. Data books and handbooks 
19. Trade names 
20. Microfilm and microcards 
Language 
17. French 
18. German 
19. Russian 
20. Italian 
21. Oriental 
22. Swedish 
23. Spanish 
24. English ’ 
Geography 
States of Metals 
9. Minerals 
10. Liquid metals 
11. Single crystals 
12. Thin films 
13. Isotopes 
15. Colloids 
16. Amorphous 


17. 
18. 


19. 


Solid solutions 
Compounds (oxides, 
drides, carbides, etc.) 
Heat treated 


hy- 


15. Material Designations (Specifica- 
tions and Standards) 
A. 


Corrections for January Coding 


Rf, S.A. 
18. A.S.T.M 
19. S.A.E. 
20. A.JI.S.I. 
21. A.P.I. 
22. A.M.S. 
23. A.S.M.E 
24. Government 
4. I.8.0. (International Or- 
ganization for Standardiza- 
tion) 
5. B.S. (British) 
6. DIN. (German) 
7 UNI. (Italian) 
8. C.S.A. (Canadian) 
9. N.F. (French) 
10. G.O.8.T. (Russian) 
n 
? 
Item Corrected 
') No. Coding 
5A (A general; Ni) 
e 9-A (A general; SGA-n, 
) SGA-h) 
13-A (A general; 14-13, 2-17) 
t 17-A (A general, R_ general; 
v Mo, 17-7) 
21-A (A4q; ST, RM-p) 
e 24-A (A5, J23, 1-11; ST) 
t 1-B (Bil7g; RM-q) 
d 6-B (B17, D1; RM-j43) 
v 7-B (B19, D2; RM-h) 
6-D (D10; RM-h, ST) 
t 11-D (D8p; RM-q, Fe) 
¢ 16-D (D9; RM-q, ST) 
7 21-D (Diin; RM-q) 
€ 22D (D1; ST, RM-n) 
U 28D (Dib, A7p; 17-1) 
29-D (D1i1j, Fe, 14-9) 
rl 31-D (D11k, Dlb; Fe, RM-j 38) 
e 1-E (E general, 17-1; Al) 
dv 5-E (E18p, NM-f 45) 
6-E (E19c, NM-f 45) 
t 1-E (E19c, NM-f 45) 
r] 8-E (E19c, RM-h 35) 
11-E (E general, SGA-h) 
t 19-E (E general, 18-17) 
v 23-E (E25n, Q general, Ni, 
SGA-h) 
t 25-E (E18n, NM-f 45) 
e 8-F (F28; NM-h, ST) 
UF (23, 17-1; Cu) 
UG (G1, Q23q) 
1-G (G18, G19, G17, T-6; Cu, 
t 17-7) 
U 10G (G4, G17; SGA-h) 
r 4-3 (J4a, J5; ST) 
18-3 (J. general, Q23d; AY, 
rl SGA-h) 
J 19-3 (J5, N8g; TS) 
v 8-K (K1; RM-q, SS) 
) 12-K (K9s, K1; Ti) 
» 


16. 


17. 


18. 


Coding of literature annotations in the January issue of Metals 
Review based on the revised edition of the ASM-SLA Classification 
was started before some final decisions had been made by the Com- 
mittee. Some of the coding symbols have since been changed and 
were printed incorrectly in the January issue. Corrected coding 
(with references identified by serial number) is shown below. 


Item Corrected 

No. Coding 

18-K (K8; SGA-f, Ag) 

20-K (K8; Al, RM-q) 

23-K (K7, 17-1; Sn) 

24-K (K9s; AY) 

8-L (L24, Q9; SGA-m) 

20-L (L19, 1-12) 

25-L (L12, L13p; SGA-g, SS, Al) 
27-M (M24; Cr, Ti, Ta, W, 14-18) 
34-M (M2ip, L10b; NM-k37) 
19-N (N7d, Q23a; Mo, V, Ti, 

14-18) 

34-N (N11, P12r; SGA-n) 

28-P (P12b; NM-a 33, RM-q) 
27-Q  (Q23, Q25k, K general, 17-1) 
82-Q (Q7; ST, SGA-b, 4-11) 
88-Q  (Q23q, R2q; Cb) 


$1-R (R2q, 2-10; EG-d, SGB-q) 

58-R (Rid, 17-1; 7-1) 

14-S (S23; SGA-a, W, Mo) 

24-—S (S11; RM-q, Fe, Cr, Mg, 
Mn) 

12-T (T24; SGA-h, SS) 

18-T (T24, T25; SS, SGA-h) 

1-W (W19, 17-1) 

2-W (W17; RM-h 39) 

3-w (W11, K_ general; AY, 
17-7) 

4-W (W18; RM-h) 

10-W (W29; SS, 17-7) 

11-W (W17, 2-12; Ni, 17-7) 

12-W = (W29; Fe, 17-7) 

18-W (W19; RM-h) 

14-W (W19, F23; SGA-h, RM-h) 

15-W (W19, E23; RM-h) 

6-X (X4; ST, NM-a 35, 9-19) 


RS DR) I (Rd) (Ret RP agg) any,! me Ame! salve) teil eit dahil isbllipealbiliitinaiadial 


11. Other 

Energy sources 

9. Chemical 

10. Mechanical 

11. Electricity 

12. Atomic 

13. Solar 

General Concepts 

Design 

Performance characteristics 
Cost 

Quality 

Tolerances 

Models 

Applications of materials 


Plant Practice 

17. Layout 

19. Construction 

20. Erection and installation 
21. Maintenance 

22. Repair 

23. Lubrication 

24. Automation 


TIP OUR G9 Dp 
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(Q24, N8j, M26c; SS, 4-11) 
(Q23g, Q25k, 17-1) 
(Q27a; Al, 5) 
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Rhode Islanders Tour Brown & Sharpe 





At a Meeting of the Rhode Island Chapter, Members Toured the Brown 
and Sharpe Manufacturing Co. After visiting the various departments, in- 
cluding the precision center and the production line of screw machines, 
Henry D. Sharpe, Jr., president, gave a talk on “Metallurgical Develop- 
ments” at his company. Shown are, from left: Sidney Siegel, Metals 
and Controls Corp.; and Mr. Sharpe. (Reported by Marshall C. Battey) 


Delivers Talk in 
Denver on Trace 
Elements in Metals 


Speaker: Jerome Strauss ° 
Vanadium Corp. of America 


Jerome Strauss, vice-president, Va- 
nadium Corp. of America, spoke be- 
fore members of the Rocky Moun- 
tain Chapter on “Trace Elements in 
Metals, for Better or for Worse”. 

Mr. Strauss’ lecture included part 
of the subject matter of the Gillett 
Memorial Lecture delivered before 
A.S.T.M. in 1953, adding thereto a 
number of new developments and on 
this occasion, not only beneficial ad- 
ditions in amounts up to several hun- 
dredths per cent, but also many det- 
rimental additions. 

The coverage was extremely broad 
and it was therefore possible only to 
indicate the wide range and to men- 
tion specifically a certain number of 
instances within that range covering 
in detail a few of major current in- 
terest. 

Mention was made of several in- 
stances in which small amounts of 
an element imparted desirable prop- 
erties to a particular metal or alloy 
at one quantity level but changed at 
another quantity level to a serious 
detriment. 

The interpretation of these effects 
is, of course, dependent upon the use, 
and what is detrimental for one use, 
is beneficial for another. Common 
examples are the desirability in steels 
of either low or high levels of sulphur 
and phosphorus; at both the low and 
high levels there are valuable appli- 
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cations but neither level will proper- 
ly fit the use that requires the other. 
Stress was laid upon the effect of 
purity of the basic metals upon the 
properties of alloys made from those 
metals. One such example was 
shown as the result of adding 0.005% 
nickel to lead rated 99.9984+% pure 
and increasing tensile strength about 
9% as compared to the same amount 
of the same element added to lead 
of 99.984-% purity and increasing 
the tensile strength by over 40%. 
Various other examples were cited 


in both the nonferrous and ferrous 
fields where minute additions effect 
desirable changes in the characteris- 
tics of the metals. Among the ad- 
ditions mentioned were arsenic, bis- 
muth, cadmium, tin, magnesium, 
phosphorus, sulphur, silicon, sodium, 
beryllium, boron and others. Among 
the properties affected are drossing 
and volatilization in the molten state, 
tensile strength at room and at ele- 
vated temperatures, magnetic perme- 
ability, grain control or refinement, 
corrosion resistance, hardness, with 
or without heat treatment, harden- 
ability, machinability and others. 
Mr. Strauss used slides of graphs 
and charts to illustrate his lecture.— 


’ Reported by V. D. Heinze for Rocky 


Mountain Chapter. 


Work Hardening of Metals in 
Press Operations Is Subject 
Speaker: W. S. Wagner 
E. W. Bliss Co. 


Members of the Carolinas Chapter 
heard W. S. Wagner, development 
engineer, E. W. Bliss Co., speak on 
“Work Hardening of Metals in Press 
Operations” at a recent meeting. 

Detailed discussion was presented 
on deformation nomographs of vari- 
ous metals in the start and follow- 
through of metal forming. It was in- 
teresting to note that “Tobin Bronze” 
was almost as high in its work. hard- 
ening characteristics as! stainless 
steels. Other subjects discussed were 
die design, reverse draws, coining, 
deep drawing and stamping. 

A color motion picture was shown 
which illustrated the extent to which 
automation has been developed on 
presswork and on press combina- 
tions.—Reported by A. F. Engelberg 
for Carolinas. 








Clark Speaks at Ontario Meeting 


Donald S. Clark, National President AS.M., W ie the 











i’ 


Guest Speaker at 


Meeting Held by the Ontario Chapter. Shown at the speaker’s table are, 
from left: Dr. Clark; T. G. Bradbury, Steel Co. of Canada Ltd., chairman; 
and Harold Chambers, Atlas Steel Co., a past chairman of the chapter 
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Presents Description 

Of Modern Extrusion 

Processes at Baltimore 
Speaker: Earl Beatty 


Kaiser Aluminum & Chemical Corp. 


Earl Beatty, chief metallurgist for 
the Kaiser Aluminum & Chemical 
Corp.’s Halethorpe (Md.) extrusion 
works, presented an illustrated lec- 
ture on “Modern Extrusion Process- 
es” at a meeting in Baltimore. 


The production and consumption 
of wrought aluminum products has 
shown a marked increase since World 
War II while the production of ex- 
truded shapes has more than doubled 
in the last decade. The development 
of high-strength aluminum alloys has 
resulted in extreme versatility for 
the metal and modern extrusion tech- 
niques present an almost unlimited 
future in the industry. 


At Halethorpe, Kaiser Aluminum 
operates two separate plants. One 
is a U.S. Air Force heavy press 
plant containing two 8000-ton presses 
and supporting auxiliary equipment. 
The other is the corporation’s own 
facility where they are now complet- 
ing a multimillion dollar expansion 
which will result in an eight-press 
plant with presses ranging from 1600 
through 2500 tons, 2750 tons, 3500 
and 4400 tons, plus a 500-ton press 
for research and development. 

The 8000-ton presses are current- 
ly used primarily for aircraft extru- 
sions, some weighing upwards of 50 
Ib. per ft. and exceeding 2 ft. in 
width. The smaller presses concen- 
trate on commercial applications 
for the transportation, architectural 
and furniture industries. 

Exitrusion ingots are cast at Hale- 
thoroe by the direct chill method, 
following melting in a series of four 
gas-fired, reverberatory - type fur- 
naces, each with a total capacity of 
86,500 pounds. Ingots as large as 
20 in. in diameter, 25 ft. in length 
and weighing more than 8000 Ib. are 
cast on a regular production basis. 


All ingots are ultrasonically tested 
at the casting stations prior to in- 
sertion in the homogenizing furnaces. 
The production of high sonic quality 
aluminum ingot is the constant aim 
and the results have been consistent- 
ly remarkable. 

Before extruding the various com- 
plex shapes the ingots are sawed into 
billet length. In the heavy press 
plant these billets may be as long 
as 58 in. Induction heaters are em- 
ployed to preheat the billets to ex- 
trusion temperatures, ranging from 
600 to 850° F. The induction heat- 
ers are capable of handling 4000 Ib. 
per hr. and approximately 1 min. per 
in. of diameter is required to heat 
the billets. 

The two 8000-ton presses generate 
their extrusion pressure through 


Clark Presents Handbooks at Ottawa 








As Part of an Educational Program Designed to Stimulate Greater In- 


terest in the Study of Metallurgy, the Ottawa Valley Chapter Recently 
Presented A.S.M. Metals Handbooks to Technical Schools and Engineer- 
ing Colleges in Ottawa. The presentation took place at the National Of- 
ficers Night Meeting when D. S. Clark, national president, talked on 
“Dynamic Properties of Metals”. Shown, from left: Charles Satkevicius, 
representing the schools; Dr. Clark; G. M. Young, national vice-president; 
and J. K. Hurwitz, who made the presentation. (Reported by P. J. Todkill) 


three hydraulic cylinders, each exert- 
ing 2700 tons. The maximum ad- 
vance speed of the main ram is 50 ft. 
per min. 

Heat treatment following extru- 
sion may be done either in a vertical 
furnace suspended over a 70-ft. tank 
of water or in a horizontal furnace 
which has a quench tank capable of 
emitting 20,000 gal. of water a min. 
through a series of nozzles. The use 
of the horizontal furnace is most ef- 
fective in heat treating the much 
longer, heavier and wider solid ex- 
trusions produced on the heavy 
presses. 

A 750-ton stretcher and a 3,000,- 
000 in. lb. detwister support the 
heavy presses to increase the phys- 
ical properties of the final extrusions 
by minimizing residual stresses and 
to eliminate twists and distortions 
which may occur during the proc- 
essing of the metal. 

In the case of strategic aircraft 
sections, the most modern immersion 
inspection system whereby ultrason- 
ic waves are passed through a water 
bath and thence through the extru- 
sions to detect internal defects is em- 
ployed. 

Kaiser Aluminum employs approx- 
imately 1000 people at Halethorpe 
and will increase this number at the 
completion of their current expan- 
sion program. The combined facili- 
ties make up one of the most versa- 
tile extrusion operations in the East. 
—Reported by G. M. Hinton for Bal- 
timore Chapter. 


Discusses Metallurgical 
Aspects of Machinability 


Speaker: George Watteman 
Bethlehem Steel Co. 


“Metallurgical Aspects of Machina- 
bility” was the subject of a talk de- 
livered before the Northeast Penn- 
sylvania Chapter by George Watte- 
man, assistant metallurgical engi- 
neer, Bethlehem Steel Co. 

Variables affecting cutting per- 
formances are estimated to run into 
millions. However, these figures 
which are raised to astronomical pro- 
portions, are of no practical value 
if we take into account the varia- 
tions in the analysis of the steel be- 
ing cut and the effect of the various 
phases in steelmaking, such as roll- 
ing, heat treatment, cold working, 
etc. Metallurgical control ig essential 
if satisfactory machinability is to be 
attained. Mr. Watteman noted spe- 
cific cases illustrating how increases 
in hardening elements will affect ma- 
chinability. 

Studies of chip sizes and charac- 
teristics, supplemented by color pho- 
tographs, showed interesting infor- 
mation on machining properties and 
tool wear. 

Microhardness tests are used to 
study metallurgical differences and 
the effect of elements such as nitro- 
gen and boron on the various con- 
stituents of steelReported by John 
P. Jacobs for Northeast Pennsylva- 
nia Chapter. 
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Discusses Advances in Special Metals 





William H. Bleecker, Allegheny Ludlum Steel Corp., Cermet Division, Gave 
a Talk Entitled “Advancements in Carbide Materials” at a Meeting Held 
by Rochester Chapter. Shown are, from left: Ermanno A. Basilio; N. J. 
Finsterwalder, chairman; Mr. Bleecker; and educational chairman G. L. Cox 


Speaker: William H. Bleecker 
Allegheny Ludlum Steel Co. 


At a recent meeting in Rochester, 
members heard a talk on “Advance- 
ments in Carbide Materials’ by 
W. H. Bleecker, technical director of 
Allegheny Ludlum Steel Corp.’s Cer- 
met Division. 

The manufacture of cemented car- 
bide was illustrated first by the use 
of a motion picture film. It was 
shown how the basic materials, tung- 
sten and carbon, are mixed and fused 
together to form the tungsten car- 
bides. After proper milling and siz- 
ing, the third element, cobalt, is 
added in amounts varying from 3 to 
20% to form the finished cemented 
carbides. 

Mr. Bleecker then illustrated how 
the strength of cemented carbides is 
much higher than would be expected 
from the _ individual components. 
High film strengths are responsible 
for the improved physical properties. 

The three properties that are nec- 
essary to form a satisfactory ce- 
mented carbide are: 1. There should 
be some dissolving of the carbide in 
the binder metal; 2. this dissolving 
should not be excessive or a hard al- 
loy phase would be formed; and 3. 
there should be no chemical reaction 
between the carbide material and 
binder metal. 

Mr. Bleecker reviewed some of the 
latest developments in cemented car- 
bide tools using other materials such 
as titanium and chromium carbides 
and titanium and chromium dibor- 
ides. While all of these materials 
have desirable properties for certain 
applications, the tungsten carbide- 
cobalt material still has the best all- 
around properties. One recent de- 
velopment has been the control of 
the size of the tungsten carbide 
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grains. The size of the grains de- 
termines to some extent the proper- 
ties of the cemented carbides. The 
larger the carbide grain size, the 
lower the hardness, the smaller the 
grain size, the higher the hardness. 

In summary, Mr. Bleecker stated 
that there had been a statistical im- 
provement in cemented carbides in 
recent years. This has been accom- 
plished by close factory control and 
giving in the long run a material 
that has proved statistically of bet- 
ter quality. He also stated that the 
greatest improvement in cemented 
carbides will be realized through 
closer cooperation between manufac- 
turers and users, to insure that the 
proper grade is always used.—Re- 
ported by R. E. Avery for Rochester. 


Terre Haute Members Tour 
General Motors Foundry 


Speaker: V. Righter 
General Motors Corp. 


Members and friends of the Terre 
Haute Chapter were guests of the 
General Motor Corp.’s Danville, IIl., 
foundry for a dinner and plant tour. 


Verne Righter, plant manager, 
greeted the group, explained the his- 
tory and functions of Central Found- 
ry and introduced the various depart- 
mental heads who guided the mem- 
bers on an interesting tour of the 
entire plant. 

The Danville Foundry has been 
operating as a part of General Mo- 
tor’s Central Foundry Division since 
1947. It employs approximately 2400 
people and produces some 225,000 
castings in a 16-hr. day. Castings 
of both malleable and gray iron are 
made and vary in size from 0.4 to 
81 Ib. One of the items of special 


interest is the shell molded, malleable 
iron crankshaft being made for Pon- 
tiac Division. Of the total production, 
20% is sold outside of the corpora- 
tion, the users include Ford Motor 
Co. and the Chrysler Corp. 

Following the plant inspection, 
members of the staff remained on 
hand to answer questions and to dis- 
cuss the many points of interest.— 
Reported by G. R. Follis for the 
Terre Haute Chapter. 


Speaks on Metallurgy in 
Europe at Chattanooga 


Speaker: Charles K. Donoho 
American Cast Iron Pipe Co. 


The Chattanooga Chapter heard a 
talk on “European Metallurgy Tech- 
niques” by Charles K. Donoho, chief 
metallurgist, American Cast Iron 
Pipe Co., at a recent meeting. Mr. 
Donoho just returned from a tour of 
England and the continent, where he 
made a study of the cast iron in- 
dustry. 

Due to the poor quality of raw 
materials available to European 
foundrymen, the methods of produc- 
tion have to be better than average 
to produce a high grade of cast 
iron, and in some progressive found- 
ries they have gone beyond the 
United States in foundry equipment. 
Some of the interesting aspects of 
European foundry practice as com- 
pared to American practices re- 
ported by Mr. Donoho were: (a) the 
practice of having a blast furnace 
in connection with the foundry; and 
(b) construction of cupolas with 
walls lined with acid or basic slag, 
and constructed so that the slag 
can be changed in acidity while in 
operation for better quality metal. 
Their induction melting and vacuum 
degassing methods are also ahead of 
ours, Mr. Donoho reported. The 
method of adding magnesium under 
pressure to three-ton ladles to pre- 
vent volatilization is another Euro- 
pean process he described. 


Mr. Donoho’s general summary of 
European research laboratories was 
that they excel in pure research of 
long-range value and in careful lab- 
oratory testing, but in practical shop 
methods and in service testing, they 
lag behind our laboratories. 


Using slides to illustrate, Mr. 
Donoho then showed the properties of 
nodular cast iron as compared to 
ordinary cast iron and explained the 
effect of the addition of magnesium 
on the graphite. Since nodular cast 
iron is twice as strong as ordinary 
cast iron, wall thicknesses can be 
halved, which leads to weight re- 
duction. He then showed examples of 
nodular cast iron castings in service 
and tests in actual life-size samples 
which tell much more about field 
service ability than small laboratory 
samples.—Reported by J. H. McMinn 
for Chattanooga. 
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Members of the Panel on Die Casting Which Met Before the Ontario Chapter 
Included, From Left: D. C. Barber, Barber Die Casting Co. Ltd.; Dean Fry, 
Ontario Steel Products Ltd.; Jack Chambers, Aluminum Co. of Canada, 
Ltd.; Jim McVean, Hoover Co.; Jim Burgess, Dominion Die Casting Co.; 
and N. J. Clark, Barber Die Casting Co. Ltd. G. D. Fry moderated the panel 


An excellent program was present- 
ed by the die casters section of the 
Automotive Parts Manufacturers As- 
ciation before a meeting of the On- 
tario Chapter. It included a film en- 
titled “Die Casting—How Else Would 
You Make It?” 

A variety of die-cast products, 
ranging from cabinet door knobs and 
handles to complicated motor com- 
ponents, covering applications from 
hand power tools to airplane parts, 
was on display. 

A number of technical charts per- 
taining to die casting, published by 
the Die-Casters Association, Inc., of 
New York, were also exhibited. 

The film covered the actual die 
casting processes, showing the vari- 
ous methods now in use, as well as 
the handling and treatment of parts 
during manufacture. It further en- 
larged upon the scope of die casting 
applications, which, while quite con- 
siderable at present, still appear to 
have an even more important role 
in the future. 

A panel of experts, including David 
C. Barber, president, Barber Die 
Casting Co. Ltd. N. J. Clark, sales 
manager, Barber Die Casting Co. 
Ltd., J. A. Burgess, vice-president, 
Dominion Die Casting Co. Ltd, J. 
Chambers, sales representative, Cast- 
ing Division, Aluminum Co. of Can- 
ada Ltd., and J. A. McVean, sales 
manager, Die Casting Division, The 
Hoover Co., was introduced and mod- 
erated by G. D. Fry, vice-president, 
Schultz Die Casting Co. of Canada 
Ltd. 


The panel answered questions from 
the floor on the subject of die cast- 
ing during the technical session 
which extended well into the -night, 
signifying the interest of the more 
than 100 members and guests at- 
tending.—Reported by V. G. Behal 
for Ontario Chapter. 





Presents Discussion on 
Electroplating of Metals 


Speaker: D. G. Foulke 
Hanson-Van Winkle-Munning Co. 


D. Gardner Foulke, Hanson-Van 
Winkle-Munning Co., spoke on “Elec- 
troplating of Metals” at a meeting 
in Northeast Pennsylvania. 

Dr. Foulke described the basic 
plating cycles that are being used 
commercially and showed how these 
cycles varied with the type of base 


metal being plated and the type of 
soil that is removed prior to plating. 

Ordinarily the cycle consists of a 
precleaning operation, anodic clean, 
acid dip, plate, etc., with the proper 
water rinses between each operation. 
In plating high carbon steel, smut 
removal is a problem, while in plat- 
ing stainless, an activation step (eg., 
nickle-chloride strike), is necessary. 
Plating zinc die castings requires an 
acid dip and copper strike before 
plating and many combinations of 
anodic cleaners are used. Prior to 
cleaning, buffing, tumbling and sand 
blasting are resorted to to obtain 
proper surfaces. 

One of the newer developments in 
the electroplating field is a levelling- 
type nickel bath which tends to level 
out irregularities in the base surface. 
Use of such solutions reduces or 
eliminates the need for buffing. 

Dr. Foulke pointed out that the 
end use of the part being plated de- 
termines the type of plate and the 
deposit thickness. Some of the prop- 
erties that may be required are cor- 
rosion resistance, wear, change of di- 
mensions, prevention of carburiza- 
tion preparation for joining, form- 
ing, etc. Examples of plating baths 
and specifications that are used to 
obtain various engineering proper- 
ties were described. A discussion of 
plating plant engineering including 
descriptions of sources of power, 
types of tanks used, drainage and 
exhaust systems and general mate- 
rials of construction, illustrated with 
slides, concluded the talk.—Reported 
by John P. Jacobs for Northeast 
Pennsylvania Chapter. 
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Ilmaking Talk Presented at Peoria 
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A. G. Forrest, Chief Metallurgist, Republic Steel Corp., Chicago Dis- 
trict, Presented a Talk Entitled “Steelmaking—Constitution and Proper- 
ties” at a Meeting Held by the Peoria Chapter. From left are: Roy Kern, 
chief metallurgist, Allis-Chalmers Manufacturing Co.; Mr. Forrest; and 
A. L. La Masters, chairman of the chapter. (Reported by J. I. Ragee) 
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Speaks on Nondestructive Testing 
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Gerald H. Tenney, Los Alamos Scientific Laboratory, Spoke on “Better 
Quality Through Nondestructive Testing in the Metals Industry” at a Meet- 
ing of the Albuquerque Chapter. He surveyed the entire field of nonde- 
structive testing, discussing the different methods, illustrating his talk 
with slides. Shown are, from left: D. W. Ballard, secretary; Dr. Tenney; 
and R. S. Lemm, chairman of the chapter. (Reported by C. E. Arthur) 


Vacuum Melting Is 
Subject at Purdue 


Speaker: James H. Moore 
Vacuum Metals Corp. 


“Vacuum Melting” was the subject 
discussed by James H. Moore, gen- 
eral manager, Vacuum Metals Corp., 
at a meeting of the Purdue Chapter. 

Although not a new process, vac- 
uum melting has been employed only 
recently in the United States. Serious 
consideration was being given this 
process at the end of the World War 
II. This was precipitated primarily 
by the demand for higher quality 
metals, particularly those of a high- 
er alloy content and those to be 
used at elevated temperatures. 

The inherent advantages of vac- 
uum melting are more complete de- 
gassing, removal of inclusions and 
improved analytical control. Inves- 
tigations have shown that certain 
alloys produced by this process have 
increased fatigue limits, more desir- 
able impact properties and improved 
yield strengths. Some alloys previ- 
ously considered to have little, if 
any, workability, have been found to 
be amenable to this property when 
produced by vacuum melting. 


Mr. Moore described, with the aid 
of diagrams and photographs, two 
methods of vacuum melting and dis- 
cussed the advantages and disadvan- 
tages of each. The two methods 
were the vacuum arc furnace and 
the vacuum induction furnace. 

In the vacuum arc process, the 
charge is an electrode. The refined 
metal is collected in a cold mold. In 
this process, freezing problems, such 
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as piping and segregation, are min- 
imized. However, the end quality of 
the alloy must necessarily depend to 
a certain degree on the initial qual- 
itv of the charge or electrode. 

The vacuum induction process 
utilizes raw materials as the charge. 
During the cycle, H,, N, and some of 
the more volatile metals are evolved 
from the melt. Consequently, when 
magnesium, manganese, zinc, etc., 
are desired in an alloy, they are 
made as late additions. Typical re- 
actions occurring within a steel melt 
are those of carbon-oxygen, hydro- 
gen-oxygen, and the reduction of ox- 
ides. The presence of inclusions is 
further reduced since no slag is pres- 
ent. During the cycle, unfavorable 
reductions of the furnace lining may 
occur. Insofar as the life of the fur- 
nace lining is concerned, however, 
mechanical failure is much more of 
a problem. Solidification of metal 
produced by the vacuum induction 
process is much the same ‘and sim- 
ilar problems are encountered as 
with metal produced by air melting. 

Of the two methods of vacuum 
melting, the greatest degree of re- 
finement is available from the in- 
duction process.—Reported by K. H. 
Schneck for Purdue. 


Clark Guest in Akron 


Speaker: D. S. Clark 
A.S.M. President 


Donald S. Clark, national president 
A.S.M., was the guest speaker at 
the National Officers’ Night meeting 
of the Akron Chapter. The title of 
his talk was “What Dynamic Lab- 
oratory Tests Of Metals Tell Us”. 
Through a close study of impact 








test results, Dr. Clark pointed out 
the significance of the dynamic load- 
ing of metals and its relationship to 
engineering design and metallurgi- 
cal application. 

The coffee speaker, Anton de Sales 
Brasunas, director of the A.S.M.’s 
Metals Engineering Institute, dis- 
cussed some of the highlights of the 
M.E.I. program for the coming year. 
—Reported by Carl Dorosa for Ak- 
ron Chapter. 


Philadelphia Brought 

Up-to-Date on Aluminum 

Alloy Developments 
Speaker: G. M. Young 


Aluminum Co. of Canada 


G. M. Young, technical director of 
the Aluminum Co. of Canada and 
vice-president A.S.M., presented a 
talk on “Aluminum Alloy Develop- 
ment Up-to-Date” at the National 
Officers Night meeting of the Phila- 
delphia Chapter. 

Early laboratory studies produced 
aluminum about 1825. But it was 
not until 1854 that the first com- 
mercial quantities were made. Alu- 
minum was then used for jewelry, 
helmets, sword and sabre sheaths, 
fine embroidery wire, surgical wire 
and optical instruments. Its pleas- 
ing color and corrosion resistance 
were desirable properties. 

Early in its development, alumi- 
num was alloyed with copper, sili- 
con, boron, lead, zinc, tin and cad- 
mium. The early results of alloys 
of zinc were most unsatisfactory. 
Aluminum-clad products with cop- 
per or brass cores were developed, 
with very good results. 

In 1886 the electrolytic process for 
reducing alumina was_ developed. 
With this new method the price of 
aluminum was reduced greatly, en- 
couraging further research. 

Mr. Young traced the development 
of most of the aluminum alloys used 
today and discussed the advantages 
and disadvantages of each. Many 
alloys were discarded as new ones 
were developed. In some cases, the 
discarded alloys have come back into 
usage again. The casting of alumi- 
num alloys was paralleled by de- 
velopments of sheet and wire pro- 
duction. Heat treatable alloys fol- 
lowed and soon found great appli- 
cation in the aircraft industry. The 
use of aluminum in aircraft was pre- 
dicted 40 years before man was able 
to fly. 

As the price of aluminum was re- 
duced over the years, more and more 
uses for it have been found and pro- 
duction continues to increase. Some 
freight cars have already been made 
of aluminum, the increased cost be- 
ing offset by the light weight and 
greater payload. Aluminum has also 
been used in the food packaging in- 
dustry and may give competition to 
the “tin can”’.—Reported by Harold 
A. Foy for Philadelphia Chapter. 
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Creative Thinking Cited 
As Necessity to Solve 
Problems—Make Decisions 


Speaker: Harry N. Ghenn 


American Viscose Corp. 


The Junior Section of the Philadel- 
phia Chapter enjoyed an informative 
discussion by Harry N. Ghenn, man- 
ager, jet and glass departments, 
American Viscose Corp., entitled 
“An Approach to Everyday Problem 
Solution and Decision Making” at a 
recently held meeting. 

Mr. Ghenn discussed the shortage 
of engineers and technical personnel, 
and expressed the opinion that exist- 
ing personnel could help to alleviate 
the shortage by becoming more ef- 
ficient in creative thinking. Efficiency, 
in this case, could be defined as the 
ability to visualize the over-all prob- 
lem, to analyze the problem, to 
search for a solution and, finally, to 
make a decision. A decision was de- 
fined as a choice of alternate means 
towards a final goal. Mr. Ghenn 
noted that some companies at the 
present time are offering courses in 
“creative thinking” to improve engi- 
neers’ thinking and discover execu- 
tive talent. 

The first step presented under the 
formal procedure for problem solu- 
tion and decision making is to find 
the problem, which is usually easy to 
do; it is necessary to recognize the 
problem and understand the need 
that is to be answered. The prob- 
lem must be stated correctly, since 
many programs have been misguided 
by the fact that the true problem 
was not known—after the problem 
has been clearly defined, the search 
for the solution may be begun. 

In searching for the solution, ideas 
and data should be accumulated and 
the trivia separated from the vital; 
the main cause should be defined and 
one’s own as well as others’ experi- 
ences searched for parallels. While 
searching, teamwork or committee 
work is sometimes necessary, and 
blocks to creative thinking must be 
eliminated. There are perceptual 
blocks that may be formed by faulty 
observation or cultural blocks, which 
latter may be described as _ resent- 
ment of change in tradition. Many 
times, management hires men to 
think but stifles their creative think- 
ing by blocking any changes they 
might like to make in tradition. 

After studying the information 
and data, the solutions should be 
evaluated and a decision made; ac- 
tion should then be formulated and 
executed promptly. It may be nec- 
essary occasionally to check the 
process or operation to determine 
whether the decision reached was the 
correct one.—Reported by Willard L. 
Hunsberger for Philadelphia—Junior 
Section. 


Chevrolet-Tonawanda Tour 
Taken by Buffalo Members 


Some 330,000 tie rod _ sockets, 
30,000 crankshafts, and similar quan- 
tities of 20 other Chevrolet forgings 
for motors and axles are produced in 
a typical month at the newly estab- 
lished Chevrolet-Tonawanda Forge 
Division of the General Motors Corp. 
in Buffalo, N. Y. What it means to 
produce this quantity of high-quality 
steel forgings was explained and 
shown to the members of the Buf- 
falo Chapter, during a plant tour 
taken recently. 

The Chevrolet-Tonawanda Forge 
Division is one of the country’s 
newer, modern forge shops. Its basic 
forge equipment consists of 14 up- 
setters, which have a capacity of 
from 2 to 6 in. diameter stock, and 
14 fast-acting hydraulic presses, 
ranging from 800 to 6000 tons. These 
basic machines, along with auxiliary 
heating, trimming, cleaning and in- 
spection equipment and material han- 
dling facilities, make possible the 
production figures indicated above. 

The ground for this particular 
plant was broken early in 1954 and 
operations were begun late in 1955. 
The plant was built primarily to 


feed raw forgings into the Buffalo 
Motor and Axle Divisions of the 
Chevrolet Division, General Motors 
Corp., and to make use of the rela- 
tively good supply of quality steel 
which is available from local mills. 
Besides 'these two obvious economic 
considerations, the planning division 
of G.M. attempted to make the Chev- 
rolet-Tonawanda Forge Division one 
of the country’s most modern forge 
shops and thereby reduce parts costs. 
Plant layout, basic forge equipment 
and all the accessories to feed the 
presses and take the finished or 
semifinished product to the next 
area were designed, bought and laid 
out with efficiency as the prime 
objective. 

The senior members of the chap- 
ter were amazed at the changes 
that have taken place in forge shop 
equipment and design during the past 
decade. Gone are the slow, repetitive 
stroke operations characteristic of 
the drop hammer and in their place 
is the one-squeeze stroke of the big 
hydropress. The junior members were 
amazed at the speed and efficiency 
of this entire operation that makes 
possible the processing of some 9000 
tons of steel per month into finished 
quality automotive forgings.—Re- 
ported by G. F. Kappelt for Buffalo. 





National Officers Visit Montreal 





Donald S. Clark, National President A.S.M., Greets Arnold Boehm (Left), 
Chairman, While G. M. Young (Center), National Vice-President and For- 
mer Chairman of the Chapter, Adds His Best Wishes, During a Meeting of 
the Montreal Chapter. Dr. Clark presented a talk on “Yield Phenomenon 
in Low Carbon Steel”. The national officers also brought the chapter up- 
to-date on headquarters activities and reported that 18 scholarships in 
metallurgy had been awarded to Canadian students for the current year 


(15) FEBRUARY, 1957 





Cites Steelmaking Advances in York 





Karl L. Fetters (Left), Assistant Vice-President, Youngstown Sheet and 


Tube Co., and National Trustee A.S.M., Who Presented a Talk on “Steel- 
making” at York Chapter, 1s Shown With Program Committeeman Ed Vitcha 


Speaker: K. L. Fetters 
Youngstown Sheet & Tube Co. 


Members of York Chapter heard 
Karl L. Fetters, assistant vice-presi- 
dent, Youngstown Sheet and Tube 
Co., and national trustee A.S.M., 
give a comprehensive review of the 
reserve iron ore supplies in this coun- 
try in a talk entitled “Steelmaking”. 

Dr. Fetters estimated that the im- 
portation of foreign ores, which to- 
day amounts to approximately 20% 
in demand, will have increased to 
about 37% by 1975, and will help 
in preserving our domestic re- 
sources. The improvements in benefi- 
ciation of low-grade ores will supple- 
ment the reserve of high-grade ores 
by an annual 40 million tons by 1970. 

Dr. Fetters stated that, although 
the quality of scrap has deteriorated 
and ash and sulphur content of coal 
has increased, the improvements 
made in blast furnace and open- 
hearth operations have increased the 


output by as much as 20% with- 
out the addition of new furnaces. 
Better charges from _ beneficiated 
ores, higher quality coke and the 
introduction of steam and oxygen 
into the blast are some of the im- 
provements made in blast furnace 
operations. Openhearth efficiency has 
been improved by use of oxygen, 
roof jets to aid in decarburization, 
better refractory life and the use of 
bath pyrometers. 

In summarizing, Dr. Fetters stated 
that chemical and physical technical 
developments, as well as the develop- 
ment of thinking along the lines of 
increased production methods, are 
jointly responsible for the present 
gains in steelmaking. Future bene- 
fits will be in research which will 
allow steel production to keep up 
with rising labor and material costs 
as well as deterioration of raw ma- 
terials—Reported by J. L. Brown 
for York Chapter. 





Brittle Fracture in 
Large Forgings Discussed 
In N.W. Pennsylvania 


Speaker: A. O. Schaefer 
Past President A.S.M. 


A. O. Schaefer, past-president 
A.S.M., talked on “Brittle Fracture 
of Large Forgings” at a meeting of 
the Northwestern Pennsylvania Chap- 
ter heid recently. 

Mr. Schaefer pointed out that brit- 
tle failures were common in all in- 
dustries and in all types of metals 
and are not alone a characteristic of 
large forgings. However, after the 
advent of several large turbine fail- 
ures in 1954, A.S.T.M. set up a Task 
Force Group to study this problem. 
Their immediate aim was to estab- 
lish some criteria of evaluating brit- 
tle fracture and investigating the 
failures. 


METALS REVIEW (16) 


At first, there was a full-scale in- 
vestigation of the inspection methods 
in our country and Europe. Out of 
these came more useful ultrasonic 
information so that guides could be 
set up and standardized. 

Also, hydrogen, being termed a det- 
rimental characteristic tending to 
embrittle steels, was thoroughly 
studied. As a result, several com- 
panies in this country have adapted 
vacuum casting techniques. 

A number of tests for brittle frac- 
ture were investigated. It seemed 
pertinent that we must have a type 
test that would allow us to measure 
the susceptibility of brittle fracture 
of materials, particularly large sec- 
tions. European methods were also 
reviewed. The notch slow bend, the 
drop weight test, and the Charpy 
transition ductility tests were all 
carefully checked to see if they 
could be used as a criteria of notched 
toughness. At present, Charpy tran- 


Reports on Weld Defects— 
Causes and Cures—at 
Meeting in Cleveland 


Speaker: H. R. Clauser 
Materials and Methods 

“Weld Defects—Their Causes and 
Cures” was the subject of a talk 
given by H. R. Clauser, editor, Ma- 
terials and Methods, at a meeting of 
the Cieveland Chapter. 

Mr. Clauser approached the sub- 
ject with a basic review of weld un- 
soundness. Getting a sound weld is 
still one of the toughest problems. 
In spite of the advances which have 
been made in machines and elec- 
trodes, the human element is always 
an important controlling factor. Not 
only the welder, but those responsible 
for edge preparation and fit-up, and 
the engineers who design and decide 
the filler metal, contribute to weld 
problems. 

Key factors involved in getting a 
sound weld include the part itself, 
proper joint design (which affects 
the stress element), selection of the 
metal for weldability, proper elec- 
trode, quality of the base metal (in- 
ternally and surface-wise), fit-up and 
edge preparation, and preparation of 
the back pass. 

Mr. Clauser showed how radiog- 
raphy is used to test the soundness 
of welds, explaining how defects ap- 
pear on the X-ray film. He illus- 
trated the different kinds of cracks 
and described methods of avoiding 
them. He showed porosity caused by 
gas pockets or voids. How this type 
of defect affects weld quality was ex- 
plained, with emphasis on surface 
cleanliness as a necessity for the 
prevention of porosity. Inclusions 
caused by oxides or by slag entrap- 
ment from the electrode coating as 
well as incomplete fusion were illus- 
trated. 

Mr. Clauser mentioned how a por- 
ous spot often starts a crack. In- 
complete penetration and its causes 
were also explained. A weld defect, 
called “stubbing”’, was explained to 
be caused by a tired welder laying 
a piece of electrode in the weld and 
welding over it. 

The speaker concluded with a de- 
scription of the radiographs he used 
to illustrate his talk. A question and 
answer period followed the talk.— 
Reported by J. J. Glubish for Cleve- 
land Chapter. 





sition temperature values are being 
used to evaluate brittle fracture 
characteristics. 

In summarizing, Mr. Schaefer 
pointed out that the next phase of the 
Task Force Group work would be in 
research, to determine the cause of 
brittle fracture. This would deal with 
the very fundamentals of crack 
propagation in metals, and much ef- 
fort and emphasis is being applied 
along these  lines.—Reported by 
George E. Danner for Northwestern 
Pennsylvania. 
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R. W. Holman, Director, Control Mechanisms Development, U. S. Steel 
Corp., Spoke on “Automation as Related to Flat Rolled Products” at a: 


Meeting of the Calumet Chapter. Pictured are, from left: H. C. Kaeff, 


technical chairman; Mr. Holman; and Phil Booth, chairman of the chapter 


Speaker: R. W. Holman 
U. S. Steel Corp. 


“Automation as Applied to Flat 
Rolled Products” was the subject of 
a talk given before the Calumet 
Chapter by R. W. Holman, director, 
control mechanism development, Re- 
search and ‘Technology Division, 
U. S. Steel Corp. 

Automation as applied to flat prod- 
ucts was defined as the act of mak- 
ing flat products automatically and 
continuously. It was further pointed 
out that the flat products industry 
made its really significant advance 
toward automation when the indus- 
try converted from hand hot mills 
and individual sheet processing to 
continuous processes producing ma- 
terials in large coils. Various new 
developments were discussed, includ- 
ing automatic thickness control on 
cold reduction mills, the application 
of speed regulators and tension com- 
pensation to continuous hot strip 
mills. In addition, the electrolytic 
tinning line was described as the 
most highly automated process in a 
flat products plant and, in principle, 
was designed for almost continuous 
operation. New devices discussed 
for electrolytic tinning lines were 
coating thickness gages, radiation 
base weight gages, modern pin-hole 
detectors, sheared length measuring 
devices and automatic detection 
equipment for surface defects. 

The discussion was closed on the 
thought that the progress toward 
automation flat products depends 
upon the operating people indicating 
their problems to the engineers and 
upon the ability of the engineers to 


design more and more complicated 
combinations of sensing, control and 
mechanical devices. — Reported by 
J. W. Luoma for Calumet Chapter. 


Talks in Indianapolis on 
Properties of Cemented 
Oxides at Tool Material 


Speaker: H. J. Siekmann 


General Electric Co. 


H. J. Siekmann, Metallurgical 
Products Department, General Elec- 
tric Co., presented a lecture on the 
“Characteristics of Cemented Oxides 
as a Tool Material’ at a meeting of 
the Indianapolis Chapter. 

The most important problem af- 
fecting the cutting process is the 
temperature of the tool and work 
coupled with cutting speed. Mr. Siek- 
mann presented a chart showing the 
typical tool interface as cutting speed 
is increased. This showed that as 
speed increased the temperature in- 
creased. 

The effects of temperature on tool- 
steels are: (a) high carbon, the high 
temperatures soften tool; (b) high 
speed steel, which is an improve- 
ment over high carbon; (c) cast 
alloy, which will retain hardness at 
high speeds and temperatures; (d) 
carbides, which can be used at much 
higher speeds and temperatures than 
the others; and (e) recent tool ma- 
terials, which are the improved car- 
bides and the cemented oxides. The 
cemented oxides will maintain hard- 
ness at higher speeds and tempera- 





tures than others. 

Cemented oxides are weaker than 
carbides. Carbides will take a tougher 
job than ceramics and will outper- 
form them in the carbide speed 
range. The cemented oxides can be 
used to good advantage in the ultra- 
high speeds and are excellent for 
light finishing cuts. The surface fin- 
ish made by the cemented oxides is 
finer than that made by carbides.— 
Reported by Dorothy Holbrook for 
Indianapolis Chapter. 


Statistics in the Steel 
Plant Topic in Notre Dame 


Speaker: W. T. Rogers 
U. S. Steel Corp. 


At a recent meeting of the Notre 
Dame Chapter W. T. Rogers, Na- 
tional Tube Division of U. S. Steel 
Corp., gave a talk on the “Applica- 
tion of Statistical Methods in a Steel 
Plant”, 

Mr. Rogers’ talk was centered 
around the use of statistical methods 
in the operation of a blast furnace. 
He explained multiple regression as 
applied to all the raw components 
going into the furnace. With Na- 
tional Tube’s extensive work and ac- 
cumulation of data, it is able to pre- 
dict the estimated yield of pig iron 
per square foot of hearth area. This 
estimated yield compares very fa- 
vorably with the actual production.— 
Reported by R. C. Pocock for Notre 
Dame Chapter. 


Lectures on Cermets and 
Ceramics at Los Alamos 


Speaker: L. D. Richardson 
Wright Air Development Center 


The Los Alamos Chapter was host 
to L. D. Richardson, chief of the 
technical development section, 
Wright Air Development Center, at 
a recent meeting. 

In his talk, “Cermets, Ceramics 
and Metals’, Mr. Richardson outlined 
the problems associated with aero- 
dynamic applications of materials. 
Against this background he then dis- 
cussed the development and evalua- 
tion of cermets, ceramics and alloys 
for service at extremely high tem- 
peratures. Discussion on refractory 
coatings for metals and the behavior 
of brittle-state materials was includ- 
ed in this talk. 

The probability of greatly in- 
creased demands for high-tempera- 
ture materials and testing facilities 
was recognized, and design and per- 
formance data were given for typical 
materials in both established and 
unusual applications——Reported by 
H. L. Brown for Los Alamos. 
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National President Guest in Muncie 





Donald S. Clark, National President A.S.M., Was the Guest of the Muncie 
Chapter at the National Officers Night Meeting. He spoke on the “Propa- 
gation of Plastic Strain in Metals”. Pictured are, from left: W. H. 
Charlesworth, chairman; Dr. Clark; and R. M. Mathews, program chairman 


The Muncie Chapter heard Donald 
S. Clark, national president, speak at 
its National Officer’s Night meeting, 
which also honored the past chair- 
men of the Chapter. 

Dr. Clark, who gave the “coffee 
talk” in addition to his scheduled ad- 
dress, discussed the new national 
headquarters building, as well as the 
future plans for the Society, which 
include a metal institute to give fur- 
ther aid to metallurgists, an im- 
proved and more rapid method of 
processing technical papers sub- 
mitted, and a future expansion of 
the student program to assure a con- 
tinued and increasing number of the 
metallurgists for which the country 
has such an urgent need. 


Program Chairman Bob Mathews 
introduced a number of guests from 
Caterpillar Tractor Co., and called 
the roll of past chairmen. Those 
able to be present were: Rodney G. 
Hayler (1932); Harry Bennett (1936 
and 1955); Louis W. Murray (1942); 
Robert Peters (1934 and 1944); 
J. Dunlap McNair (1946); Gene 
Davis (1949); Dallas Lunsford 
(1950); Ted Hollingsworth (1952); 
and Paul Lewis (1956). Communi- 
cations were read from others who 
were unable to attend due to loca- 
tion or business reasons. 

Dr. Clark then presented his talk 
entitled “The Propagation of Plastic 
Strain in Metals’.—Reported by 
Robert R. Myers for Muncie. 





OBITUARIES 


KEITH REEVES RODNEY, a direc- 
tor of Edgcomb Steel and Aluminum 
Corp., died Nov. 24 of a heart attack. 
He was 81. 

Born in New Castle, Del., he grad- 
uated from Friend’s School, Wilming- 
ton, in 1891. He later studied metal- 
lurgy at Drexel Institute and was as- 
sociated with the steel industry all 
his life. For many years he was in 
charge of Midvale’s heat treating 
and forging departments, later su- 
perintendent of the heat treating de- 
partment of Winchester Arms, then 
chief metallurgist and foundry su- 
perintendent of Bullard Machine 
Tool Co. 

He joined Edgcomb in 1926, start- 
ing in a sales capacity, later assum- 
ing duties as chief metallurgist. In 
1948 he became a member of the 
board of directors. In 1951 he was 
made assistant secretary. He retired 
in May of this year but remained 
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as a director. He was a member of 
the New Jersey Chapter. 
° ° ° 

JAMES J. CALLAHAN, senior metal- 
lurgical engineer for the thermal 
products division of Alco Products, 
Ine., died recently after a long ill- 
ness. Mr. Callahan, 61, had been as- 
sociated with ALCO since 1917. A 
native of Little Falls, N.Y., he was a 
graduate of Rensselaer Polytechnic 
Institute. 


New Student Group Formed 

A Student Group has recently been 
organized at North Carolina State 
College, aided and encouraged by 
members of the Carolinas Chapter, 
with which it is affiliated. 

Officers installed include I. Barry 
Choate, chairman; John J. DuPlessis, 
vice-chairman; Cedric D. Beachem, 
secretary-treasurer; and W. W. Aus- 
tin, head of the department of min- 
eral industries, faculty advisor. 





Set Tri-Chapter Meeting 


The Tri-Chapter Meeting of the 
Cincinnati, Columbus and Dayton 
Chapters is scheduled for Apr. 11, 
1957. Theme of the meeting will 
be “Newer Processes in Metallurgy”. 
W. J. Koshuba, chairman of the 
Tri-Chapter meeting committee, is 
now completing plans for the ses- 
sions, tentatively scheduled as fol- 
lows: 


“Recent Developments in Atmosphere 
Control in Gas Carburizing”’, by 
O. E. Cullen, chief metallurgist, 
Surface Combustion Co. 


“Extrusion of Metals”, by G. Moudry, 
chief metallurgist, Harvey Alumi- 
num Co. 


“Vacuum Technology in Metallurgy”, 
by F. N. Darmara, general manag- 
er, Metals Division, Utica Drop 
Forge and Tool Co. 


“Kellogg Electric Ingot Process”, by 
R. K. Hopkins, manager, electric 
products department, M. W. Kel- 
logg Co. 

“High-Temperature Brazing Alloys 
and Processes”, by Sam Whalen, 
president, Aerobraze Inc. 


“Effect of Processing on High-Tem- 
perature Materials”, by V. Krivi- 
bok, International Nickel Co. 


Technical sessions will be held in 
the General Electric Evendale plant 
and a tour of the facilities will be 
included in the meeting. A dinner 
will be held in the evening at the 
Hartwell Country Club and it is ten- 
tatively planned that Dr. Krivibok 
will present a lecture following the 
dinner. 


Gives Properties of Vacuum- 
Melted Metals at Notre Dame 


Speaker: A. M. Aksoy 
Vacuum Metals Corp. 


Members of the Notre Dame Chap- 
ter heard Dr. A. M. Aksoy, chief 
metallurgist, Vacuum Metals Corp., 
speak on “Properties of Vacuum- 
Melted Materials” at a recently held 
meeting. 

Following a brief history of the 
origin and development of the vac- 
uum melting process, Dr. Aksoy went 
on to describe the beneficial prop- 
erties obtained by this process. These 
included improvements in fatigue 
properties, ductility, ratio of trans- 
verse to longitudinal strength, notch 
impact strength and rupture strength. 
In addition, it is possible to obtain 
better electrical and magnetic prop- 
erties by use of this process. 

Some of these properties are due 
to the high purity and low gas con- 
tent, and others are due to the fact 
that alloys are obtainable by this 
method which are impossible by con- 
ventional methods.—Reported by R. 
C. Pocock for Notre Dame. 











IMPORTANT MEETINGS 


for March 


Mar. 6-8—Pressed Metal Institute. 
Annual Spring Technical Meeting, 
Hotel Carter, Cleveland. (H. A. 
Daschner, Managing Director P.M.L., 
3673 Lee Rd., Cleveland 20). 


Mar. 11-15—Nuclear Congress. Con- 
vention Hall, Philadelphia. (Co- 
ordinator: Engineers Joint Council, 
29 West 39th St., New York 18). 


Mar. 14-15—National Industrial Con- 
ference, Ben Franklin Hotel, Phila- 
delphia. (H. S. Briggs, Secretary, 
460 Park Ave., New York 22). 


Mar. 17-19—Steel Founders’ Society 
of America. Annual Meeting, Drake 
Hotel, Chicago. (G. K. Dreher, 
Secretary S.F.S.A., 606 Terminal 
Tower, Cleveland 13). 


Mar. 18-21—American Society of 
Mechanical Engineers. Gas Turbine 
Power Division, Sheraton Cadillac 
Hotel, Detroit. (C. E. Davies, Secre- 
tary A.S.M.E., 29 West 39th St., 
New York 18). 


Mar. 25-27 — American Society of 
Tool Engineers. Annual Meeting, 
Shamrock Hotel, Houston, Tex. 
(H. E. Conrad, Secretary A.S.T.E., 
10700 Puritan Ave., Detroit 21). 


Mar. 25-29 — American Society for 
Metals. Western Metal Congress and 
Exposition, Pan-Pacific Auditorium 
and Ambassador Hotel, Los An- 
geles. (W. H. Eisenman, Secretary 
A.S.M., 7301 Euclid Ave., Cleveland) 


Mar. 25-29—Society for Nondestruc- 
tive Testing. Annual Meeting, Am- 
bassador Hotel, Los Angeles. (P. D. 
Johnson, Secretary S.N.T., 1109 
Hinman Ave., Evanston, IIl.). 





Rudolph A. Schatzel, President A.S.T.M. and Vice-President and Director 


of Engineering, Rome Cable Corp., Was Honored at a Joint A.S.M.-A.S.T.M. 
Meeting Held in Rome. He spoke on “Materials for Power’. Pictured are, 
from left: Truman S. Fuller, past president A.S.T.M.; Robert J. Painter, 
executive secretary A.S.T.M.; Dr. Schatzel; Harry J. Hamijian, vice-chair- 
man, Rome Chapter A.S.M.; and W. C. Neagley, chairman Rome Chapter 


Speaker: Rudolph A. Schatzel 
Rome Cable Corp. 


The Rome Chapter was host to a 
recent joint dinner and meeting with 
the American Society for Testing 
Materials in recognition of Rudolph 
A. Schatzel, president of A.S.T.M. 
Dr. Schatzel, vice-president and di- 
rector of engineering, Rome Cable 
Corp., has distinguished himself in 
research and development work on 
electrical cable insulations, particu- 


OL OLOLOLOLOGLOLOLIOLOLOLOPL OL OL ODL OD OL OD OD OO Fd FD Fd) I) 


Technical Papers 
Invited for 
A.S.M. Transactions 


The Transactions Committee of 
the A.S.M. is now receiving tech- 
nical papers for consideration for 
publication in the 1958 Transac- 
tions and possible presentation 
before the next national meeting 
of the Society to be held in Chi- 
cago, Nov. 4 to 8, 1957. 

Many of the papers approved 
by the Committee will be sched- 
uled for presentation on the tech- 
nical program of the 39th Na- 
tional Metal Congress and Expo- 
sition and the 2nd World Metal- 
lurgical Congress. 

Papers may be submitted any 
time up to Apr. 15, 1957, for con- 
sideration for presentation at this 
convention. The selection of ap- 
proved papers for the convention 
technical program will be made 
early in May 1957. Manuscripts 
may be submitted any time dur- 
ing the year and upon acceptance 
by the Transactions Committee 
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will be processed immediately for 
preprinting. All papers accepted 
will be preprinted and made avail- 
able to any members of the So- 
ciety requesting them. However, 
the printing of an accepted paper 
does not necessarily infer that 
it will be presented at the con- 
vention. Under a new plan of the 
Society, preprinting of accepted 
papers will be done quarterly. 
Notification of their availability 
will be published in Metals 
Review. 

Manuscripts in triplicate, plus 
one set of unmounted photographs 
and original tracings, should be 
sent to the attention of Ray T. 
Bayless, assistant secretary. 
American Society for Metals, 7301 
Euclid Ave., Cleveland 3, Ohio. 

Should it be your intention to 
submit a paper, please notify 
A.S.M. A copy of the booklet en- 
titled “Suggestions to Authors in 
the Preparation of Technical Pa- 
pers” will be gladly forwarded. 
This booklet may help consider- 
ably in the preparation of line 
drawings and illustrations. 


larly rubber and thermoplastics. 

At the meeting, he discussed ‘“Ma- 
terials for Power”, with emphasis on 
the role of standards in relation to 
materials for power transmission. 

Power today performs an increas- 
ing diversity of tasks in serving the 
individual, such as shaving, or to op- 
erate a steel mill or light a city. De- 
pendence on this servant grows day 
by day, and, no matter what task it 
performs, the channel by which that 
power is made useful is through wire. 

Higher voltage insulated cables 
have become a necessity in the 
United States and within the next 
ten years, most utilities expect to 
double their generating capacity. 
This will require concentration of 
larger blocks of power and their dis- 
tribution at higher voltages all along 
the line from the generator to the 
service outlet in the home. The de- 
mand for reliability of service, op- 
eration at higher temperatures, con- 
servation of space and operation at 
higher voltages, requires a restudy 
of materials, methods and design. 

In referring to the various types 
of insulating materials used for vari- 
ous types of wire, Dr. Schatzel point- 
ed out that the chemist has done 
pretty well in keeping up with the 
engineer in making available a wide 
choice, and that the expanding tech- 
nology has not reached the peak 
where ingenuity is exhausted. 

Robert J. Painter, executive secre- 
tary A.S.T.M., emphasized that stand- 
ards in industry are not static but 
dynamic. Standards require constant 
research to provide progress but sim- 
ilarly research requires standards to 
implement discoveries and provide 
guide lines. 
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G TECHNICAL PROGRAM 
WESTERN METAL CONGRESS AND EXPOSITION 


Los Angeles, Mar. 25-29, 1957 


ee 


American Ceramic Society 

American Chemical Society 

American Electroplaters Society 

American Foundrymen’s Society 

American Institute of Electrical En- 
gineers 

American Institute of Mining, Metal- 
lurgical and Petroleum Engineers— 
Metals Branch 

American Materials Handling Society 

American Ordnance Association 

American Rocket Society 

American Society of Civil Engineers 

American Society of Heating and 
Air Conditioning Engineers 

American Society of Lubrication En- 
gineers 

American Society of Mechanical En- 
gineers 


COOPERATING SOCIETIES 


American Society for Metals 

American Society for Quality Control 

American Society of Refrigerating 
Engineers 

American Society of Safety Engi- 
neers 

American Society for Testing Ma- 
terials 

American Society of Tool Engineers 

American Welding Society 

California Society of Professional 
Engineers 

Electrical Maintenance Engineers As- 
sociation 

Industrial Heating Equipment As- 
sociation 

Institute of the Aeronautical Sciences 

Instrument Society of America 

Pacific Coast Gas Association 


Purchasing Agents Association of 
Los Angeles 

Society of Aircraft Materials and 
Process Engineers 

Society of Applied Industrial Engi- 
neering’ 

Society of Automotive Engineers 

Society of Carbide Engineers 

Society for Industrial Packaging and 
Materials Handling Engineers 

Society for Nondestructive Testing 

Society of Plastics Engineers 

Society of Women Engineers 

Southern California Industrial Safety 
Society 

Structural Engineers Association of 
Southern California 

Western Society of Gear Engineers 


AMERICAN SOCIETY FOR METALS 


Monday 
Mar. 25 
9:00 a.m. 


ADVANCED METHODS OF MA- 
CHINING AND METAL REMOVAL 


Panel Chairman: Manuel C. Sanz, 
Chief, Materials Research, North 
American Aviation, Inc. 


Ultrasonic Machining, by Donald A. 
Benbow, Sheffield-Western Sales 
Corp. 

High-Speed Machining, by Kenneth L. 
Wilson, North American Aviation, 
Inc. 

Ceramic Cutting, by Paul Havener, 
Carborundum Co. 

Electric Spark Discharge Machining, 
by Fred L. Regnier, North Ameri- 
can Aviation, Inc. 

Chem-Milling, by Hugh H. Muller, 
Northrop Aircraft Corp. 


2:00 p.m. 
SPECIAL FORMING TECHNIQUES 


Panel Chairman: Gilbert A. Moudry, 
Chief Metallurgist, Harvey Machine 
Co., Inc. 


Impact Extrusions for Aircraft Struc- 
tural Applications, by Gilbert A. 
Moudry, Harvey Machine Co., Inc. 

Fabrication of Metals for Nuclear Re- 
actor Cores, by F. R. Lorenz, West- 
inghouse Electric Corp. 
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New Developments in Impact Extru- 
sions, by Raymond A. Quadt, Hunt- 
er Douglas Corp. 


Tuesday 
Mar. 26 


INDUSTRIAL HEATING EQUIP- 
MENT ASSOCIATION 


(Joint Program with the A.S.M.) 


9:00 a.m. 
BRAZING AND SINTERING 
Chairman: E. E. Staples 


Furnace Brazing, by H. W. Webber, 
General Electric Co. 

Salt Bath Brazing, by Leon Rosseau, 
Ajax Electric Co. 

Induction Brazing and Soldering, by 
W. E. Benninghoff, Ohio Crankshaft 
Co. 

Furnace Sintering of Ceramics, Met- 
als and Metallizing, by R. L. Har- 
per, Harper Electric Furnace Corp. 


2:00 p.m. 


SHORT-TIME ELEVATED TEM- 
PERATURE TESTING OF METALS 


Panel Chairman: Alan V. Levy, 
Supervisor, Marquardt Aircraft Co. 


Problems Connected With Testing Ma- 
terials for Short Times at Elevated 
Temperatures, by Alan V. Levy, 
Marquardt Aircraft Co. 


Strength of Metals Undergoing Rapid 
Heating, by Warren Smith and 
Allen Robinson, U. S. Naval Ord- 
nance Test Station 


Fluid Analogy to Aerodynamic Heat- 
ing, a Testing Method Used in the 
Development of Elevated Tempera- 
ture Structural Criteria for Appli- 
cation to Guided Missiles, by T. C. 
McGill, Convair Division of Gen- 
eral Dynamics Corp. 


Short-Time Creep Properties of Struc- 
tural Sheet Metals, by John A. Van 
Echo, Battelle Memorial Institute. 


Effect of Variations in Time at 
Temperature and Strain Rate on 
the Tensile Properties of Structural 
Metals at Elevated Temperatures, 
by J. R. Kattus, Southern Research 
Institute. 


Wednesday 
Mar. 27 
9:00 a.m, 


METALS AND METALLURGY IN 
ELECTRONICS 


Panel Chairman: Blair L. Molander, 
Group Leader, Metallurgy, North 
American Aviation, Inc. 


Fabrication of Semiconductors in 
Transistor Production, by William 
V. Wright, Pacific Semiconductors. 
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Processing and Purification of Sili- 
con for Semiconductor Uses, by 
D. K. Hartman, General Electric 
Co. 

Germanium for Semiconductors, by 
John Milek, North American Avia- 
tion, Inc. 

Zone Melting and Zone Purification of 
Semiconductor Materials, by Walter 
Pollitt, Hughes Aircraft Corp. 


2:00 p.m. 


AIRCRAFT ALLOYS FOR 
THERMAL FLIGHT 


Panel Chairman: A. H. Petersen, 
Group Engineer, Design, Lockheed 
Aircraft Corp. 


Requirements Peculiar to Aircraft De- 
sign, by Leo Schapiro, Douglas Air- 
craft Corp. 

Material and Processing Require- 
ments, by F. R. Kostoch, North 
American Aviation, Inc. 

Heat Treatable Corrosion Resistant 
Steels for Thermal Flight, by R. B. 
Gunia, U. S. Steel Corp. 


Tool and Die Steels for Thermal 
Flight, by G. A. Roberts, Vanadi- 
um Alloys Steel Co. 

Superalloys for Airframe Structural 
Members, by F. S. Badger, Haynes- 
Stellite Co. 

Titanium Alloys for Thermal Flight, 
by R. I. Jaffee, Battelle Memorial 
Institute. 


Thursday 


Mar. 28 
9:00 a.m. 


CORROSION AND METAL PRO- 
TECTION IN THE PETROLEUM 
AND CHEMICAL INDUSTRIES 


Panel Chairman; Martin Michaud, 
Materials Supervisor, Union Oil Co. of 
California 
Cost of Corrosion and the Economics 
of Material Selection, by Martin 
Michaud, Union Oil Co. of Califor- 
nia 

Importance of Inspection in Corrosion 
Control, by E. H. Tandy, Standard 
Oil Co. of California. 


Metallic Coating for the Protection 
of Steel, by C. H. Sample, Inter- 
national Nickel Co. 

Nonmetallic Coatings in the Petrole- 
um and Chemical Industry, by Les- 
ter Morris, Coating and Fiberglass 
Research Co. 

Cathodic Protection, Principles and 
Applications, by L. L. Whiteneck, 
Pipeline Coating. 


2:00 p.m. 
TITANIUM 


Panel Chairman: Gordon A. Fair- 
bairn, Supervisor, North American 
Aviation, Inc. 


Forgings, by J. J. Russ, Steel .Im- 
provement and Forge Co. 

Extrusions, by Eric Berg, 
Machine Co., Inc. 

Castings, by Frank Caputo, Oregon 
Metallurgical Corp. 

Heat Treatment, by L. S. Busch, 
Mallory-Sharon Titanium Corp. 

Welding, by Russ Meredith, North 
American Aviation, Inc. 

New Alloys, by H. D. Kessler, Tita- 
nium Metals Corp. 


Harvey 


SOCIETY FOR NONDESTRUCTIVE TESTING 


Monday 
Mar. 25 
EDUCATIONAL SESSION 


Chairman: Maurice J. Curtis, 
U. S. Naval Ordnance Test Station 


8:00 a.m. 
10:00 a.m. 


Registration opens 
Welcome, by Richard F. 
Holste, President S.N.T., 
X-Ray Products Corp. 
Orientation, by Harvey W. 
Hill, Assistant Chief, 
Quality Control, Douglas 
Aircraft 
Question 
Period 
“Immersed Ultrasonic 
Techniques”, by Cleo 
Webb, Research Analyst, 
Douglas Aircraft 
Question and 
Period 

. “Magnetic Particle Inspec- 
tion”, by A. E. Morse, Re- 
search Engineer, North 
American Aviation 
Question and Answer 
Period 

Lunch 

“Basic Principles of Ed- 
dy Currents’, by Hugo L. 
Libbry, Senior Engineer, 
Testing Methods, Hanford 
Atomic Products Opera- 
tion (Paper will be read 
by Ronald S. Paul, Man- 
ager, Testing Methods) 
Question and Answer 
Period 

“Visible and Fluorescent 
Penetrant Inspection’, by 


10:05 a.m. 


10:35 a.m. and Answer 


10:45 a.m. 


11:15 a.m. Answer 


11:25 a. 
11:55 a.m.” 


12:05 p.m. 
1:30 p.m. 


2:00 p.m. 


2:10 p.m. 


Robert G. Strother, Mag- 


naflux Corp. 

2:40 p.m. Question and Answer 
Period 

2:50 p.m. “Nucleonic Gaging Meth- 


ods”, by J. E. Reider, In- 
dustrial Nucleonics Corp. 


3:20 p.m. Question and Answer 
Period 
3:30 p.m. “High Voltage Parame- 


ters”, by James H. Bly, 
High Voltage Engineer- 
ing 
Question 
Period 
“Education in Nondestruc- 
tive Testing’, by R. C. 
McMaster, Ohio State 
University 

Visit to the Don Bosco 


4:00 p.m. and Answer 


4:10 p.m. 


7:30 p.m. 


Technical High School 
Nondestructive Testing 
Facility . . . . Discussion 


of Nondestructive Testing 
in Education, by W. R. 
Varney, previously of 
California Institute of 
Technology, now with Cal- 
Tech, Los Angeles, and 
Father Pena, Don Bosco 
Technical High School 


Tuesday 
Mar. 26 
8:45 a.m. 
NONDESTRUCTIVE TESTING FOR 
THE AIRCRAFT INDUSTRIES 
Chairman: R. E. Kleint, North Ameri- 
can Aviation, Inc. 
Co-Chairman: M. R. Jackson, Convair 
Division, General Dynamics Corp. 


Welcoming Address, by Richard F. 
Holste, National President S.N.T. 


Statistical Methods Applied to Ultra- 
sonic Inspection, by M. J. Bratt, 
General Electric Co. 


Hardness Tensile Relationships for 
High-Strength 7075 Aluminum Al- 
loys, by G. B. Mathers and R. E. 
Kleint, North American Aviation, 
Ine. 


Ultrasonic Flaw Plotting, by Benson 
Carlin, Alcar Instruments, Inc. 


New Eddy Current Equipment for 
Flaw Detection, Alloy Identification 
and Determination of Metal Prop- 
erties, by Richard Hochschild, 
American Testing and Control Co. 

Flaw Evaluation of Ultrasonics, by 
William C. Hitt, Douglas Aircraft 
Co. 

Magnetic Particle Inspection Using 
Water Suspendible Pastes, by V. I. 
E. Weigand and E. H. Honerkamp, 
General Electric Co. 


2:00 p.m. 
NONDESTRUCTIVE TESTING 
WITH ISOTOPES 


Chairman: Dana E. Elliot, 
Alamos Scientific Laboratory 


Co-Chairman: D. W. Ballard, Sandia 
Corp. 


Los 


A.E.C.’s Relation to the Industrial 
Atom, by Robert F. Barker, U. S. 
Atomic Energy Commission. 


Cesium-137, a Versatile Radiographic 
Tool, by M. L. Rhoten and S. A. 
Wenk, Battelle Memorial Institute. 
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Evaluation of the Application of 
Thulium-170 to Industrial Radiog- 
raphy, by D. E. Elliott and James 
W. Dutli, Los Alamos Scientific 
Laboratory. 

Atomic Energy in Quality Control of 
Hermetically Sealed Parts, by C. W. 
Reed, Reed-Curtis Nuclear Indus- 
tries, Inc. (Paper to be presented 
by Theodore J. Smith.) 

Gamma Radiography of Light Metals, 
by Eric T. Clark, Technical Oper- 
ations, Inc. 


Wednesday 
Mar. 27 
9:00 a.m. 


RADIOGRAPHY AND FLUORES- 
CENT PENETRANTS 


Chairman: Wallace J. Erichsen, West- 
inghouse Electric Corp. 


Co-Chairman: C. R. Mikesell, Aerojet 
General Corp. 

Large Source Cobalt in Radiography, 
by C. A. Karrer, Crucible Steel 
Casting Co. 

Use of Multiple Film Techniques to 
Speed Industrial Radiographic Ex- 
aminations, by Ralph E. Turner, 
Eastman Kodak Co. 

Refinements in Radiographic Tech- 
niques, by H. S. Wyckoff, Triplett 
and Barton, Inc. 

Brightness of Fluorescent Penetrants, 
Its Measurement and Influence in 
Detecting Defects, by Donald W. 
Parker and J. T. Schmidt, Magna- 
flux Corp. 

Advantages and Limitations of Flexi- 
ble Fluorescent Screens in Ship 
Radiography, by K. G. Roberts, 
Naval Research, Dockyard Labora- 
tory, Halifax, N. S. (Paper to be 
presented by C. R. Mikesell.) 


2:00 p.m. 
HONORS SESSION 


R. F. Holste, 
President S.N.T. 


Chairman: National 





NONDESTRUCTIVE TESTING (Continued ) 


Co-Chairman: National Officers and 
Directors S.N.T. 


DuPont Award, Sponsored by S.N.T. 
and E. I. Du Pont de Nemours and 
Co., Inc. Recipient—Eric A. Kolm, 
Raytheon Manufacturing Co. 

Lester Honor Lecture, Sponsored by 
S.N.T. Recipient—Edgar O. Dixon 
(Posthumously), Presentation to 
William Dixon, his son. 

Tribute: Edward J. Foley, Ladish Co. 

Award Presentation: Donald Erdman, 
Sperry Products, Inc. 


Intermission 


NONDESTRUCTIVE TESTING IN 
INDUSTRY 
Chairman: John Battema, Ferro-Spec 
Laboratory, Inc. 

Co-Chairman: Kermit Skeie, Magna- 

flux Corp. 

Corrosion Inspection With Ultra- 
sound, by Donald C. Erdman, 
Sperry Products, Inc. 

Tensile Properties of Porosity-Graded 
195 Alloy, by I. J. Feinberg, Naval 
Ordnance Laboratory. 

Calibration Techniques for Reflecto- 
scope Inspection, by H. E. Van Val- 
kenburg, Sperry Products, Inc. 

Special Film Presentation, directed by 
George H. Prudden, Lockheed Air- 
craft Co. 


5:00 p.m. 
SPECIAL DELEGATES MEETING 
Chairman: Richard F. Holste, Na- 
tional President S.N.T. 


Co-Chairmen: National Officers and 
Directors S.N.T. 


Thursday 
Mar. 28 
9:00 a.m. 


NONDESTRUCTIVE TESTING IN 
THE NUCLEAR ENERGY FIELD 


Chairman: W. J. McGonnagle, Ar- 
gonne National Laboratory. 


Co-Chairman: J. J. Droher, North 
American Aviation, Inc. 
Immersed Ultrasonic Inspection of 
Pipe and Large Tubing, by R. B. 
Oliver and J. K. White, Oak Ridge 

National Laboratory. 


Radiography of Materials Used in the 
Nuclear Energy Field, by J. W. 
Dutli and D,. E. Grimm, Los Alamos 
Scientific Laboratory. 


Application of Lamb Waves in Ultra- 
sonic Testing, by D. C. Worlton, 
General Electric Co. 


Nondestructive Testing of Material 
for Nuclear Reactor Use, by O. R. 
Carpenter, Babcock & Wilcox Co. 

Measurement of the Uranium Content 
of Argonaut-Type Fuel Elements, 
by W. J. McGonnagle and G. E. 
Bradley, Argonne National Labora- 
tory. 


2:00 p.m. 


NONDESTRUCTIVE TESTING IN 
QUALITY CONTROL 


Chairman: W. Stump, Dow Chemical 
Co. 


Co-Chairman: R. W. Buchanan, Uni- 
versity of Denver 


Accelerated Life Tests, by H. G. 
Romig, Summers Gyroscope Co. 


Use of Gamma Radiation for Density 
Measurement, by P. E. Ohmart, 
Ohmart Corp. 


Reference Wedge X-Ray Gage, by 
Stanley Bernstein, General Electric 
Co. 

Selection of Frequency for Eddy Cur- 
rent Testing, by B. H. Robinson, 
Magnaflux Corp. 

Ultrasonic Resonance Equipment for 
Automatic Recording, Sorting and 
Controlling, by P. K. Bloch, Bran- 
son Instruments, Inc. 


AMERICAN WELDING SOCIETY 


Monday 

Mar. 25 

12:00 noon 
Kick-Off Luncheon 


Technical Program Chairman: Charles 
W. Conconnon, Sales Manager, Basco 
Inc. 


Luncheon Speaker: J. J. Chile, Na- 
tional President A.W.S., Director of 
Research, A. O. Smith Corp. 


2:30 p.m. 


ROLE OF WELDING IN 
INDUSTRIAL ADVANCEMENT 


Welding Codes—Stimulant or Stum- 
bling Block, by T. B. Jefferson, Edi- 
tor, Welding Engineer 
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Tuesday 
Mar. 26 
9:00 a.m. 


AIRCRAFT AND ROCKETRY 


Chairman: Mario Ochieano, Lockheed 
Aircraft Co. 
Co-Chairman: George Foster, Air Re- 
duction Pacific Co. 


Supervisor: Harlan Meredith, Airline 
Welding and Engineering Co. 
Recent Developments in Magnetic 
Force Welding, by Jack Funk, 
Precision Welder and Flexopress 

Corp. 

Inert - Gas, Consumable - Electrode 
Welding of Aluminum Alloys in 
Liquid Aircraft Rockets, by Walter 


S. Tenner, U. S. Naval Ordnance 
Test Station, and Paul T. Barnes, 
U. S. Naval Test Station. 

Resistance Welding Titanium Alloy 
Structures, by William R. Gain and 
Howard E. Woodward, Boeing Air- 
plane Co. 


2:00 p.m. 
AIRCRAFT AND ROCKETRY 


Chairman: Leo West, Douglas Air- 
craft Co. 


Co-Chairman: Howard Eubank, Con- 
vair Division, General Dynamics Corp. 


Supervisor: Bruce’ Baird, North 
American Aviation Inc. 














AMERICAN WELDING SOCIETY (Continued) 


Resistance Welding Controls Using 
Counter Tubes, by J. J. Riley, Tay- 
lor-Winfield Corp. 


Stress Corrosion of Titanium Weld- 
ments, by William S. Arter, North 
American Aviation, Inc. 

Vacuum Brazing of Sandwich Struc- 
tures, by G. Jewett Crites, Engi- 
neering Consultant, El Segundo, 
Calif. 


Wednesday 
Mar. 27 
9:00 a.m. 


Chairman: Russell Fluor 
Corp. 
Co-Chairman: Francis Redman, 
Southwestern Engineering Co. 


Supervisor: M. K. McEniry, National 
Cylinder Gas Co. 


Graves, 


Welding for Nuclear Pumping Appli- 
cations, by Frank R. Drahos, Bryon 
Jackson Co. 


Ultra-High-Strength Weld Metal for 
Aircraft Fabrication, by D. C. 
Smith, Harnischfeger Corp. 


An Evaluation of Filler Materials for 
Use on High-Strength Low-Alloy 
Steels, by Frank G. Harkins, Solar 
Aircraft Co. 


Weld Roll Planishing, the Weld 
Helper, by Harlan Meredith, Air- 
line Welding and Engineering Co. 


2:00 p.m. 
Chairman: H. E. Evans, Associated 
Piping and Engineering Co. 
Co-Chairman: J. L. Taylor, Superior 
Tank and Construction Co. 
Today’s Field Welding of Pressure 
Piping in the Refinery, Power and 
Pipeline Industries, by A. M. Cros- 
well, Bechtel Corp. 

Inert-Gas-Shielded-Arc Welding of the 
Aluminum Alloys, by Paul Dicker- 
son, Aluminum Co. of America 

Weldability of High-Temperature Al- 
loys, by R. P. Culbertson, Haynes 
Stellite Co. 


Thursday 

Mar. 28 

& 9:00 a.m. 
Chairman: Leo Gatzek, Bendix Avia- 

tion Corp. 


Supervisor: Frank Soady, Air Reduc- 

tion Pacific Co. 

Welding of Light-Gage Materials, by 
T. McElrath, Linde Air Products 
Co. 

Evaluation of Hardfacing Materials, 
by Dave Rankin, Rankin Manufac- 
turing Co. 

A New CO, Welding Process, by A. F. 
Chouinard and R. T. Monroe, Na- 
tional Cylinder Gas Co. 

Tool and Die Welding With Inert-Gas, 
Metallic Arc and Atomic-Hydrogen 
Process, by Patrick S. Doyen, 
Welding Equipment and Supply Co. 


2:00 p.m. 


Chairman: A. B. Bennett, Solar Air- 
craft Co. 


Co-Chairman: J. Porter, Aerojet Gen- 
eral Corp. 


High-Temperature Atmosphere Silver 
Brazing, by A. M. Setapen, Handy 
and Harman Co. 

Selection of the Proper Inert-Gas- 
Shielded-Arc Welding Process, by 
C. B. Robinson, Air Reduction Pa- 
cific Co. 

Inert-Gas Welding of Nickel and 
High-Nickel Alloys, by K. M. Spicer, 
International Nickel Co. 
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Friday 
Mar. 29 
9:30 a.m. 


Chairman: Art Williams, Consolidated 
Western Steel Co. 


Co-Chairman: Charles Zwissler, Kaiser 
Steel Corp. 


Supervisor: Cam Perry, Absco, Inc. 


Use of Iron Powder in Arc Welding 
Electrodes, by Richard K. Lee, Al- 
loy Rods Co. 


Study of Causes of Weld Metal Crack- 
ing in High-Strength Steel, by Glen 
Faulkner, Battelle Memorial Insti- 
tute 

Constant Voltage-Type Welders and 
Their Applications, by L. P. Hender- 
son, M & T Welding Products Corp. 


AMERICAN INSTITUTE OF MINING, 
‘METALLURGICAL AND PETROLEUM ENGINEERS 


Tuesday 
Mar. 26 
9:00 a.m. 


ULTRA HIGH TEMPERATURE 
MATERIALS 


Panel Chairman: Pol Duwez, Cali- 
fornia Institute of Technology 


Vice-Chairman: J. A. Brown, Aero- 
jet-General Corp. 


Performance of Materials at Elevated 
Temperatures for Aircraft and 
Missile Applications, by Alan V. 
Levy, Marquardt Aircraft Co. 


Role of Molybdenum in Tomorrow’s 
Missiles, by Robert R. Freeman, 
Climax Molybdenum Co. 


Sintered Carbides and Cermets for 
High-Temperature Service, by John 
C. Redmond, Kennametal Inc. 


Graphite as a High-Temperature Ma- 
terial, by J. E. Hove, Atomics 
International Division, North 
American Aviation, Inc. 


Wednesday 
Mar. 27 
9:00 a.m. 


ALLOYS FOR FUTURE 
AIRFRAMES 


Panel Chairman: C. W. Funk, Aero- 
jet-General Corp. 


Vice-Chairman: A. H. Peterson, Lock- 
heed Aircraft Corp. 


Some Metallurgical Problems in Fab- 
rication of High-Temperature Air- 
frames, by Fred Baisch, Boeing 
Airplane Co. 


Welding Problems on Precipitation 
Hardening Stainless Steels, by 
George E. Linnert, Armco Steel 
Corp. 


Conservation of Nickel in High-Tem- 
perature Alloys, by E. E. Reynolds, 
Allegheny Ludlum Steel Corp. 


Thursday 


Mar. 28 
9:00 a.m. 


LIGHT ALLOYS FOR AIRFRAMES 


Panel Chairman: Harold H. Block, 
AiResearch Corp. 


Vice-Chairman: Don R. Mathews, 
Hughes Aircraft Co. 


Aluminum Alloys for Elevated Tem- 
perature Service, by Wayne A. 
Reinsch, North American Aviation, 
Ine. 


Investigation of Depressive Deforma- 
tion as a Means of Effecting Re- 
lief of Residual Stresses in High 
Strength Aluminum Alloys, by R. 
E. Klient and F. G. Jannay, North 
American Aviation, Inc. 


Magnesium Alloys for Airframes, by 
F. Keith Lampson, Marquardt Air- 
craft Co. 
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Titanium Conference — Western Metal Congress 


Ambassador Hotel, Los Angeles, March 25-29, 1957 


Program plans are now complete 
for the A.S.M. Titanium Conference 
at the Ambassador Hotel, Los An- 
geles, Mar. 25-29. The five-day meet- 
ing, arranged by the Metals Engi- 
neering Institute, will provide ample 
opportunity for informal discussion 
periods during panel sessions as well 
as after individual lectures. 

Registrants will receive complete 
texts or abstracts of the talks de- 
livered, together with home study 
material from the M.EJI. éorre- 
spondence course on Titanium now 
being prepared under the direction 
of Walter M. Finlay of Rem-Cru Ti- 
tanium, Inc. These reprints will not 
be generally available after the con- 
ference and are intended only for 
distribution to registrants. 

The conference program is as fol- 
lows: 


Monday, Mar. 25 


Presiding: Walter L. Finlay, Vice- 
President, Rem-Cru Titanium, Inc., 
Midland, Pa. 
8:00 a.m. Registration: 
day evening) 
9:00 a.m. Welcome: Donald _ S. 
Clark, President A.S.M., Cali- 
fornia Institute of Technology 


(Also Sun- 


9:15 a.m. Titanium Progress to 
Date by Harry B. Goodwin, Bat- 
telle Memorial Institute, Tita- 


nium Metallurgical Labora- 
tory, Columbus, Ohio 
10:00 a.m. Today’s Uses and De- 


sign Criteria 
In Piloted Airframes, by S. R. 


Carpenter, Supervisor, Pro- 
ducibility, Convair, San Diego, 
Calif. 


In Missiles, by A. T. Mocium, 
Section Head, Missile Develop- 
ment Division, North Ameri- 
can Aviation, Inc., Downey, 
Calif. 


In Turbo-Jet Engines, by A. W. 
F. Green, Technical Assistant 
to Executive Engineer, Allison 
Division, General Motors Corp., 
Indianapolis, Ind. 


In Pratt & Whitney J-57 Jet En- 
gine, by W. H. Sharp, Metal- 


lurgical Engineer, Pratt & 
Whitney Aircraft, East Hart- 
ford, Conn. 


In Army and Navy Applications, 
by A. F. Jones, Chief, Mate- 


rials Utilization Division, 
Ordnance Materials Research 
Office, Watertown Arsenal, 


Watertown, Mass. 
In Civilian Applications, by L. J. 
Barron, Specialty Products 


Section, Pigments Dept., E. I. 
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du Pont de Nemours & Co., 
Wilmington, Del. 


12:30 p.m. Group Luncheon 


2:00 p.m. Titanium Riveted Fas- 
teners, by Harry Brenner, Direc- 
tor of Engineering, Olympic 
Screw & Rivet Corp., Downey, 
Calif. 


2:30 p.m. Practicability of Titanium 
Alloy Bolts, by J. A. Van Ham- 
ersveld, General Supervisor, 
Producibility Engineering, 
Northrop Aircraft, Inc., Haw- 
thorne, Calif. é 


3:15 p.m. Pickling, Degreasing and 
Abrasive Cleaning, by Walter H. 
Bishop, Chief Process Engi- 
neer, Mallory-Sharon Titanium 
Corp., Niles, Ohio 


4:00 p.m. Salt Bath Descaling, by 


Walter H. Bishop, Mallory- 
Sharon Titanium Corp., Niles, 
Ohio 


Tuesday, Mar. 26 


Presiding: John H. Garrett, Execu- 

tive Secretary, Coordinating Com- 

mittee on Materials, Office of Assist- 
ant Secretary of Defense 


9:00 a.m. Blanking and Sheet Met- 
al Forming, by W. A. Mays, 
Group Leader, Metallurgical 
Products Development Labora- 
tory, and G. J. Matey, Special 
Tool Engineer, North American 
Aviation, Inc., Los Angeles 


10:30 a.m. Forming of Extrusions 
and Bars, by G. A. Moudry, Har- 
vey Machine Co., Torrance, 

Calif. 


11:00 a.m. Stretch and Compression 
Forming, by Cyril Bath, Presi- 
dent, or F. J. Phillips, Sales 
Manager, Cyril Bath Co., Solon, 
Ohio 
11:40 a.m. Stress Relief, Annealing, 
Reactions With Atmosphere, by 
Daniel J. Maykuth, Assistant 
Chief, Nonferrous’ Physical 
Metallurgy Division, Battelle 
Memorial Institute, Columbus, 
Ohio 
12:30 p.m. Group Luncheon 


2:00 p.m. Panel on Forming 
Moderator: August Bringewald, 
Project Manager, Republic 
Aviation, Long Island, N. Y. 


Panel Members: W. A. Mays, 
G. J. Matey, G. A. Moudry, 
Irvin Wilson, Cyril Bath, H. O. 
Mattes, Field Metallurgist, Re- 
public Steel, Canton, Ohio, and 
L. A. Best, Douglas Aircraft, 
Santa Monica, Calif. 


Wednesday, Mar. 27 
MACHINING 


Presiding: E. J. Krabacher, Senior 
Research Engineer, Cincinnati Mill- 
ing Machine Co. 


9:00 a.m. Milling and Contour Cut- 
ting, by Gordon C. Campbell, 
Chief, Manufacturing Research 
Section, Boeing Airplane Co., 
Seattle, Wash. 


10:00 a.m. Drilling and Reaming, 
by F. A. Reed, Staff Superintend- 
ent, Aviation Gas Turbine Di- 
vision, Westinghouse Electric 
Corp., Kansas City, Mo. 


11:00 a.m. Single Point Cutting, by 
S. H. Flanagan, Convair, San 
Diego, Calif. 


12:00 noon. Grinding of Titanium, by 

L. C. Hays, Staff Industrial En- 

gineer, Thompson Products Co., 
Cleveland, Ohio 


12:30 p.m. Group Luncheon 


2:00 p.m. Chem-Mill Process, by 
Manuel C. Sanz, Chief, Materials 
Research, Missile Development 
Division, North American Avia- 

tion, Inc., Downey, Calif. 


2:30 p.m. Panel on Machining 
Moderator: E. J. Krabacher, 
Senior Research Engineer, Cin- 
cinnati Milling Machine Co. 


Panel Members: L. B. Stearns, 
Chief Engineer, U. S. Chemi- 
cal Milling Corp., Manhattan 
Beach, Calif., Dillon Evers, As- 
sociate Director of Research, 
Mallory-Sharon, Niles, Ohio, 
G. C. Campbell, F. A. Reed, 
S. H. Flanagan, L. C. Hays, 
and M. C. Sanz 


Thursday, Mar. 28 
WELDING AND BRAZING 


Presiding: E. W. Cawthorne, West 
Coast Representative, Titanium Met- 
allurgical Lab., BMI, Downey, Calif. 


9:00 am. Arce Welding Titanium, 
by Glenn Faulkner, Assistant 
Chief, Metals Joining Division, 
Battelle Memorial Institute, 
Columbus, Ohio 


10:00 a.m. Flash Welding, by R. D. 
Libert, Supervisor, Research and 
Development, Aeronautical Di- 
vision, A. O. Smith Co., Mil- 
waukee, Wis. 


11:00 am. Brazing and Soldering, 
by Harry Schwartzbart, Super- 
visor, Welding Research, Ar- 
mour Research Foundation, 
Chicago, IIl. 











11:45 a.m. Influence of Impurities, 

by D. H. Barbour, Assistant Man- 

ager, Products and Process De- 

velopment Dept., Electro Met- 

allurgical Co., Niagara Falls, 
N.Y 


12:30 p.m. Group Luncheon 


2:00 p.m. Los Angeles Chapter 
A.S.M. Panel on Titanium. 


Friday, Mar. 29 


A LOOK INTO THE FUTURE 


Presiding: Leo Schapiro, Douglas 
Aircraft Co., Santa Monica, Calif. 


9:00 a.m. Present Limitations and 
Future Potentials of Titanium 
Castings, by A. H. Roberson, 
U. S. Bureau of Mines, Albany, 

Ore. 


9:45 a.m. Present Limitations and 
Future Potentials of Titanium 
Powder Metallurgy, by A. D. 
Schwope, Manager, Materials 
Division, Clevite Research Cen- 

ter, Cleveland, Ohio 


10:45 a.m. Present Limitations and 
Future Potentials of Titanium 
Forgings, by J. J. Russ, Tech- 
nical Director, Steel Improve- 
ment and Forge Co., Cleveland, 

Ohio 


11:30 a.m. Present Status and Fu- 
ture Potential of Titanium Tub- 
ing, by T. M. Krebs, Metal- 
lurgist, Babcock & Wilcox Co., 
Tubular Products Division, 
Beaver Falls, Pa. 


12:30 p.m. Group Luncheon 


2:00 p.m. Integrated Sheet Roll- 
ing, Program, by N. E. Promisel, 
Chief Metallurgist, Navy Dept., 
Bureau of Aeronautics, Wash- 
ington, D. C. 


2:30 p.m. Producers’ Research and 
Development Programs, by Lee S. 
Busch, Director of Research, 
Mallory - Sharon, Niles, Ohio, 
H. D. Kessler, Supervisor, Met- 
allurgical Research Division, 
TMCA, Henderson, Nev., W. L. 
Finlay, Vice-President, Rem- 
Cru Titanium, Midland, Pa., and 
S. W. Poole, Director, Titanium 
Research, Republic Steel Corp., 
Canton, Ohio. 


4:15 p.m. Outlook for Titanium in 
the Aircraft Industry, by T. H. 
Gray, Assistant Chief Metal- 
lurgist, Boeing Airplane Co., 
Seattle, Wash. 


4:45 p.m. Closing Remarks, by W. 
H. Eisenman, National Secretary 
A.S.M. 


As attendance will necessarily be 
limited to about 100, it is suggested 
that registrations be made as soon 
as possible. A convenient registra- 
tion form appears on page 61. 


Oak Ridge Holds Joint ASM-AWS Meeting 





Vincent T. Malcolm (Right), Consultant and Former Director of Research, 






Chapman Valve Co., Presented a Talk on the “Welding of Austenitic Stain- 
less Steels” at a Joint Meeting of Oak Ridge Chapters A.S.M. and A.W.S. 
He is shown with E. C. Miller, past chairman of both A.S.M. and A.W.S. 


Speaker: V. T. Malcolm 
Chapman Valve Co. 


The Oak Ridge Chapter and the 
local section of the American Weld- 
ing Society presented a joint dinner 
meeting at which Vincent T. Malcolm 
presented a talk on the “Welding of 
Austenitic Stainless Steels’. Mr. 
Malcolm is a consultant and former 
director of research for the Chapman 
Valve Co. 

The speaker pointed out that the 
basic problem of failure in welds and 
adjacent to the welds has not been 
sufficiently resolved. 

In order to determine the suit- 
ability of a steel for high-tempera- 
ture service, environment, heating 
and cooling rates, temperature dis- 
tribution, stress, and the rates of 
stress application, in addition to the 
metallurgical factors already present, 
must be considered. 

Several examples of the use of 
austenitic stainless steels in the oil, 
chemical and steam power indus- 
tries were cited and the pressure and 
temperature conditions under which 
they operate were given. 

The development of welding pro- 
cedures was traced, welding prob- 
lems were discussed and the effects 
of stabilizing element additions were 
evaluated. 

In conclusion, Mr. Malcolm dis- 
cussed “weld decay” in austenitic 
stainless steels and the various fac- 
tors which might account for it.— 
Reported by A. Goldman for Oak 
Ridge Chapter. 


Talk on Fabrication of 
Aluminum Given at Jackson 


Speaker: J. A. Ketchum 


Kaiser Aluminum & Chemical Corp. 


“Aluminum Fabrication” was the 
subject of a talk given by J. A. 
Ketchum, Kaiser Aluminum and 
Chemical Corp., at a meeting of the 
Jackson Chapter. A movie “Take a 
Look at Tomorrow”, which showed 
the processing of aluminum from 
mine to finished products, was also 
shown. 

Throughout the talk, the impor- 
tance of the metallurgist in alumi- 
num processing was stressed. Of 
particular importance is the selec- 
tion of the proper heat treatment 
process, Mr. Ketchum said. 

In 1946 the United States used 
410,000 tons of processed aluminum, 
in 1956 the use had risen to 1,743,000 
tons and, by 1960, Mr. Ketchum 
stated, the industry expects to sup- 
ply 2,526,000 tons. At the present 
time the aluminum industry is supply- 
ing about 70% of any primary elec- 
trical conductor materials. By 1965 
it is expected that this figure will 
have increased by 400%. In 1956 
about 32 Ib. of aluminum was used 
in each automobile manufactured and 
this figure is expected to rise to 
about 95 Ib. per car by 1965. 

At the present time there are three 
major producers of aluminum in the 
United States. In order of the amount 
of metal produced they are Alcoa, 
Reynolds and Kaiser. 
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Metallurgical News and Developments 


Devoted to News in the Metals Field of Special Interest to Students and Others 


A Department of Metals Review, published by the 
American Society for Metals, 7301 Euclid Ave., Cleveland 3, Ohio 





Satellite Platform—The firing and 
launching platform for the earth’s 
first artificial satellite has been de- 
signed, built and installed by the 
Loewy-Hydropress Division of Bald- 
win-Lima-Hamilton Corp. 


Rare Earths Research—A contract 
for fundamental research in the field 
of the rare earths has been awarded 
by the Air Research & Development 
Command, Wright-Patterson Field, to 
Horizons Inc. 


Nuclear Center—A National Institute 
for Nuclear Science and Techniques 
has been established in Paris. The 
Institute will offer, in collaboration 
with universities, specialized training 
in the nuclear sciences and techniques 
for graduate engineers and technic- 
ians, maintain permanent liaison with 
schools of medicine and pharmacy, 
engineers’ colleges, scientific organi- 
zations and the French Atomic 
Energy Commission, and facilitate 
relations with research laboratories 
and industrial enterprises. 


Join Forces—Sylvania Electric Prod- 
ucts Inc. and Corning Glass Works 
have announced a proposal to form 
a jointly owned company for the pur- 
pose of expanded research, develop- 
ment and production activities in 
the atomic energy field. The com- 
pany will be called Sylvania-Corning 
Nuclear Corp. 


Scholarship Aid—A scholarship de- 
signed to encourage liberal arts stud- 
ents to acquire an engineering educa- 
tion has been established at Illinois 
Institute of Technology. The full- 
tuition grant, initiated by Interna- 
tional Nickel Co., Inc., will become 
available for the 1957-58 school year. 
It will be awarded to students who 
transfer to Illinois Tech from one 
of the 29 liberal arts colleges partici- 
pating in a combined study plan at 
LiT. 


Metal Sandwiches—A wide range of 
metal laminates with a true metal- 
lurgical bond has been announced by 
Bridgeport Brass Co. and is avail- 
able to designers and manufacturers. 
The laminates are combinations of 
two or three metals permanently and 
metallurgically bonded together to 
form one “sandwich”. The combined 
metals offer physical, chemical and 
mechanical properties that are im- 
possible to get in a single metal. 
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Research Institute Formed—Union 
Carbide & Carbon Corp. has an- 
nounced that the Union Carbide Re- 
search Institute has been formed to 
engage in basic scientific research. 
It will be located near Tarrytown, 
N. Y., and will be under the admin- 
istration of Augustus Kinzel, vice- 
president of Union Carbide. E. R. 
Jette, formerly head of the chemistry 
and metallurgy division at Los Ala- 
mos Scientific Laboratory, has been 
appointed director of the Institute. 
Facilities will be completed by the 
Spring of 1958. 


Nuclear Reactor Course—In an ex- 
pansion of its offerings in the field 
of nuclear energy, the Polytechnic 
Institute of Brooklyn is presenting 
the first course in the East on the 
metallurgy of nuclear power reactor 
materials. The course will be offered 
during the Spring semester to grad- 
uate students and professionals work- 
ing in the field. 


Doehler Award—The American Die 
Casting Institute, 366 Madison Ave., 
New York 17, has announced that 
the annual Doehler Award for the 
advancement of the die casting in- 
dustry or to the art of die casting 
will be awarded again this year to 
any individual, group of individuals, 
educational institution, technical or 
scientific society for outstanding con- 
tributions. Nominations and support- 
ing papers or other material will be 
accepted up to Apr. 15. 


New Die Steel—A tougher die steel 
for forging recently developed high- 
temperature alloys has been an- 
nounced by Vanadium-Alloys Steel 
Co. The new hot work die steel, Jet 
Forge, is a high-chromium steel 
which has given excellent perform- 
ance records during a recent period 
of on-the-job testing in plants man- 
ufacturing jet engine blades and 
buckets. 


Instruments Congress—The Interna- 
tional Congress and Exhibition of 
Measuring Instrumentation and Au- 
tomation (IKAMA) is scheduled for 
Nov. 2 to 10 in Dusseldorf, Germany. 
The Congress is being handled by 
Nordwestdeutsche Ausstellungs-Ge- 
sellschaft m.b.h., Dusseldorf. 


Nuclear Tech Conference—The sec- 
ond annual Industrial Nuclear Tech- 





nology Conference will be held in 
Chicago from May 14 to 16, 1957, 
at the Museum of Science and In- 
dustry. The Conference is sponsored 
by Armour Research Foundation and 
Nucleonics Magazine. 


Metalworking Advancement—A proc- 
ess for making wrought products 
from metal powders has been devel- 
oped by research engineers at Sin- 
tercast Corp. of America, Yonkers, 
N. Y. Known as Sinterwrought, this 
process eliminates many of the dis- 
advantages of conventional powder 
metallurgy techniques and of con- 
ventional casting and metalworking. 
The known advantages of powder 
metallurgy—the ability to “tailor” 
compositions of metallic mixtures to 
specific requirements—are achieved 
in shapes such as strips, bars and 
tubes of lengths hitherto unobtain- 
able by powder metallurgy. 


Metallurgy Collection—J. H. Villard 
Inec., 175 Fifth Ave., New York, has 
announced that the concern has as- 
sembled an important collection of 
old engravings, mostly of the 18th 
century, featuring scenes of the metal 
industries, such as smelting, refining, 
rolling, fabricating, etc. The collec- 
tion can be seen, preferably by ap- 
pointment, and some of the pictures 
are for sale or can be rented for 
publicity purposes. 


Discount Offered on 
Documentation Book 


The proceedings of the 1956 West- 
ern Reserve Conference on the Prac- 
tical Utilization of Recorded Knowl- 
edge have been published in book 
form by Reinhold Publishing Corp. 
The title of the book is “Documen- 
tation in Action”, edited by Jesse H. 
Shera, Allen Kent and James W. 
Perry. Retail price is $10.00. 

Since the American Society for 
Metals was one of the co-sponsors of 
the conference, the publishers are of- 
fering a 20% discount to all A.S.M. 
members. The book contains several 
contributions concerning A.S.M. ac- 
tivities in the field of documentation 
and information research. To make 
certain that the discount is granted 
orders should be sent to: Center for 
Documentation and Communication 
Research, School of Library Science, 
Western Reserve University, Cleve- 
land 6, Ohio. 
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Stresses Importance of 
Quality Control in Plane 
Manufacture at Atlanta 


Speaker: H. C. Christen 
Lockheed Aircraft Co. 


The Atlanta Chapter heard a lec- 
ture by Harvey C. Christen, direc- 
tor of quality control for the Lock- 
heed Aircraft Co., on “Quality Con- 
trol and Manufacturing”. 

Mr. Christen’s talk, accompanied 
by a film, stressed the importance of 
quality control in production of mod- 
ern aircraft, which, for high-altitude 
flight, are essentially pressure ves- 
sels. He described the catastrophic 
failure of the British “Comet” jet 
airliners and the extensive search 
and tests made to trace the failure 
to a fatigue crack initiating in a 
window frame. He stressed the fact 
that design and fabrication proced- 
ures are very critical for modern 
aircraft and practices, such as crack 
stopping by drilling, are not accu- 
rate and cannot be tolerated. Edge 
effects in the location of rivet holes 
have also become accentuated. 

The Lockheed Co. has undertaken 
an extensive training program of its 
employees to point out dangerous 
practices and to improve product re- 
liability. They have stressed the 
catastrophic results of the failure of 
even a single item in flight. 

Lockheed gives its components and 
planes extensive static loading and 
fatigue tests for product improve- 
ment; the training of its employees 
has been undertaken to point up the 
workers’ importance to the com- 
pleted product and to instruct them 
to be conscientious in every step of 
the fabrication of a part on assem- 
bly. Efforts in this direction promise 
to bear much fruit in the future with 
regard to team spirit, loyalty, pride 
in their product, and resultant prod- 
uct dependability and economy. 

One of the most uneconomic and 
costly phases of aircraft building is 
the replacement of defective parts or 
assemblies turned up by the exten- 
sive series of inspections and tests 
to which each plane is submitted. 


It was further pointed out that 
the advent of nuclear powered planes 
means that many parts become vir- 
tually inaccessible once the reactor 
is activated and that repairs or re- 
placements will be highly uneconomi- 
cal or impossible. The design and the 
part must be virtually perfect. Qual- 
ity control is now pointing toward 
this goal through an extensive re- 
liability program.—Reported by 
James Johnson for Atlanta. 
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Chicago Chapters Honor President 


Donald S. Clark, National President A.S.M., Addressed « Jain Meeting 






a 


of the Chicago and the Chicago-Western Chapters. His talk was entitled 
“What Do Dynamic Laboratory Tests of Metals Tell Us’. Present were, 
from left: D. R. Edgerton, Chicago chairman; Dr. Clark; C. E. Swartz, 
national trustee; A. E. Koctur, Chicago-Western chairman; and B. S. My- 
ers, Chicago vice-chairman. (Reported by E. J. Lewnard for Chicago) 


Explains 100% Sinter 
Burden at Gary Works at 
Calumet Chapter Meeting 


Speaker: R. W. Sundquist 
U. S. Steel Corp. 


The use and economics of “100% 
Sinter Burden at Gary Works” were 
the subject of a talk given by R. W. 
Sundquist, blast furnace division su- 
perintendent, U. S. Steel Corp., at a 
meeting of the Calumet Chapter. 

Although relatively new in this 
country, the practicality of using 
high sinter burdens had been proven 
some time ago in Europe, its adop- 
tion there being due to the lack of 
good metallurgical coke. The figures 
shown by Mr. Sundquist indicated 
that extremely good coke rates were 
obtained by the Europeans in their 
small furnaces. 

While good coke is not a problem 
here, the changing physical proper- 
ties of the present ore supply 
whetted the interest of U. S. Steel 
Corp., and early in 1953 it decided 
to make a trial run on a furnace at 
Gary Works, No. 12 furnace being 
selected. Although the data obtained 
from the European furnaces could 
not be applied directly to the condi- 
tions which prevailed here, the 
gradual changeover from ore to 
100% sinter went off smoothly. The 
difficulties experienced by the 
Swedish operators with respect to 
cold iron and low carbon contents 
were not in evidence here, and the 
furnace operated trouble-free for six 
months. Periodic hanging began at 
that time, and although some relief 
was obtained by raising the blast 
heat, hanging continued to occur. An 


investigation of outside wall temper- 
ature was made and indicated a band 
of scabbing build-up from partially 
fused sinter. Removal of the scab 
was finally accomplished by chang- 
ing the burden to heavy scrap and 
coke, the latter being added in such 
a manner as to force the blast to 
hug the wall. This resulted in high- 
er wall temperatures with subsequent 
melting away of the scab. 

The end results of the wall build- 
up and the attending hangs were 
such as to drastically reduce the 
over-all efficiency of the run. In ad- 
dition, sinter quality gradually 
dropped off as the good ore fines 
were replaced by _ run-of-the-mine 
dust, thereby causing day-to-day in- 
consistencies and resulting in a fur- 
ther lowering in production rates. 
Nevertheless, at the end of the nine 
months trial, the coke rate of No. 12 
furnace averaged out to be only 1367 
as compared to 1677 for a furnace 
of equal size and condition and run- 
ning on a standard ore and coke 
burden. Disregarding the last three 
months of the test, it was shown that 
No. 12 furnace produced 19.1% more 
iron than the average of all the other 
furnaces, with a coke rate lower by 
18.1%. 

Mr. Sundquist pointed out that the 
success of this single run was suf- 
ficient to bring about a tremendous 
increase in the plant sintering capac- 
ity of the iron producing plants of 
U. S. Steel. He stated, however, 
that as long as good ores are avail- 
able, it is unlikely that furnaces on 
production will exceed a sinter con- 
tent of 70%, since the efficiency of 
the process evidently levels off at 
that point. — Reported by J. W. 
Luoma for Calumet. 
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Meet Your 
Chapter Chairman 


INLAND EMPIRE 


DALLAS S. BENNETT, general manag- 
er and vice-president, Rainway Manu- 
facturing Co., was born in Carbon 
County, Mont. He attended Lower 
Columbia Junior College, Washington 
Technical Institute and Washington 
University, majoring in civil engi- 
neering. Following college he was 
employed as a construction engineer 
for the Bureau of Yards and Docks 
at Kodiak, Alaska. Upon the con- 
clusion of this work he transferred 
to the U. S. Engineers at Fairbanks. 
He specialized in pre-stressed con- 
crete structures and cold weather 
concrete work. He served with the 
84th Infantry Division in Europe in 
World War II. 

Upon leaving the service, he be- 
came interested in irrigation engi- 
neering and product design, and 
worked for a firm in Portland, Ore., 
becoming production manager. He 
entered business for himself in the 
present company, which manufactures 
agricultural irrigation equipment for 
the national and world markets, in 
1950. 

Mr. Bennett is vice-president of the 
national Sprinkler Irrigation Associa- 
tion, and has served on its board of 
directors. He is past secretary and 
board member of the Spokane Valley 
Rotary Club, has served as a trustee 
in the Presbyterian Church, and has 
been active in Boy Scout work. He 
is married, has two children, a girl 
and a boy. His hobbies and interests 
outside of his field of work are fish- 
ing and hunting. 


HARTFORD 


EDWARD L. BARTHOLOMEW, JR., pro- 
fessor of mechanical engineering, 
University of Connecticut, was born 
in Wareham, Mass., and attended 
Massachusetts Institute of Technol- 
ogy, where he received a B.S. degree 
in mechanical engineering in 1937, 
M.S. in mechanical engineering in 
1942 and Sc.D. in physical metal- 
lurgy in 1951. He was co-captain of 
the wrestling team at M.I.T. in 1937. 


G. A. Warwick 
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G. A. Stemple 


Dr. Bartholomew was on the teach- 
ing staff at M.I.T. for 12 years be- 
fore joining the staff at the Univer- 
sity of Connecticut. 

He has been active in ordnance re- 
search, on flame hardening of armor 
plate and metallurgical investigation 
of enemy material. He is active in 
technical and social organizations and 
a director of First Ironworks Asso- 
ciation, Inc. 

Ed is married and has four chil- 
dren. His main relaxation and sport 
is fishing. 


BALTIMORE 


GODFREY A. STEMPLE, a native of 
Wyatt, West Va., is a graduate of 
West Virginia University and Johns 
Hopkins University. He participated 
in track and pole vaulting in high 
school. His first job after college was 
in the power sales department for an 
electric utility, and subsequent jobs 
included road construction and elec- 
tric construction, and six and one- 
half years in a cold strip steel mill. 
He is presently director of the met- 
allurgical laboratory for Baltimore 
Gas & Electric Co., also in charge of 
nondestructive testing. 

Mr. Stemple is married and has one 
stepdaughter. He is active in his 
church’s men’s club and is fond of 
fishing in his spare time. 


NORTHWESTERN 
PENNSYLVANIA 


GORDON D. KIMPEL, a native of the 
Pittsburgh area, graduated from Car- 
negie Institute of Technology in 1939 
with a B.S. degree in metallurgy. 
After two years with U. S. Steel at 
its Clairton plant, he served with the 
U.S. Army in the Pittsburgh Ord- 
nance District for five years during 
World War II. Returning to industry, 
he was metallurgical consultant for 
Lovell Manufacturing Co. in Erie for 
eight years until recently when he 
transferred to White & Rupert, in 
the same city, as a salesman. 

Gordon has two children, a girl 12 
and boy 7. At home he likes to put 
things together in his basement 
workshop, or add an extension to the 
house. While at Carnegie he was a 
member of the student Kiltie Band 
and he now marches with the Shrine 
Band in Erie. 


R. S. Lemm 





ALBUQUERQUE 


ROBERT S. LEMM, manager of the 
electronics and standards depart- 
ment at Sandia Corp., was born in 
Montpelier, Idaho. He graduated from 
Michigan College of Mining and Tech- 
nology, and also attended other edu- 
cational institutions for degrees in 
metallurgy and mechanics. 

Subsequent jobs included work 
on refrigeration, in mechanical engi- 
neering and electronics engineering 
before coming to his present job. 

Bob has two sons and a daughter, 
and one grandson. He is a member 
of several technical societies and is 
a life member of the Glendale, Calif., 
Lapidary and Gem Society. He claims 
metallurgy, gemology, mineralogy 
and lapidary take up all of his time. 
He is a colonel, aide de camp for the 
governor of New Mexico. 


FORT WAYNE 


GENE A. WARWICK, advanced de- 
velopment specialist for metallic ma- 
terials, General Electric Co., is a na- 
tive of Toledo, Ohio, and a graduate 
of the University of Toledo. 

Gene is married and has three 
children. He is a member of the Beth- 
lehem Lutheran Church, the General 
Electric Supervisor’s Club, and has 
served his chapter A.S.M. in various 
capacities before becoming chairman. 
Golf, baseball and photography are 
his hobbies. Gene served in the U. S. 
Naval Reserve from 1944 to 1946 on 
active duty and was a member of the 
Reserve from 1946 to 1949, on in- 
active duty. 


BUFFALO 


MATTHEW N. HAYES was born in 
Rochester, and attended Massachu- 
setts Institute of Technology and the 
University of Buffalo. He was active 
in soccer and track while at college. 
Background includes work as labora- 
tory assistant, chemist, metallurgist, 
assistant plant engineer and produc- 
tion manager, and he is presently a 
materials and process engineer for 
Westinghouse Electric Corp. 

Matt is married, has no children. 
His hobbies are golf, music and radio, 
and he is also active in the M.I.T. 
Alumni Association of Buffalo. 


D. 8. Bennett 
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IN RETROSPECT 


The Recommended Practice Com- 
mittee in 1925 approved two reports 
as tentative recommended practices. 
One of these, on carburizing of gears, 
was prepared under the chairmanship 
of F. C. RAAB of Brown-Lipe-Chapin 
Co., (now retired). The second, on 
the carburizing and heat treatment 
of camshafts, was prepared by a com- 
mittee under the chairmanship of 
E. H. STILWILL of Dodge Bros. (also 
retired). 

) . ° 

The winter sectional meeting of 
the Society held in Buffalo in January 
1926 followed the standard policy for 
such meetings—a few technical pa- 
pers, ample time for plant inspec- 
tions, a meeting of the board of di- 
rectors and an opportunity for them 
to become acquainted with personnel 
in different sections of the country. 

¢ + e 

At this meeting the board elected 
cwo men to honorary membership, 
both since deceased. They were 
CHARLES M. SCHWAB, chairman of the 
board of Bethlehem Steel Co., and 
Judge ELBERT H. GARY, chairman of 
the board of United States Steel Corp. 


Predicts Extensive Use 
Of Aluminum in New Autos 
Speaker: J. H. Dunn 


Aluminum Co. of America 


J. H. Dunn, manager Gevelopment 
division, Cleveland plant, Aluminum 
Co. of America, spoke at a meeting 
of the Canton-Massiilon Chapter on 
“/sluminum in Modern Automobiles”. 

Mr. Dunn’s opening remarks dealt 
veith the tremendous growth of the 
‘shuminum industry since 1939. Ac- 
tually, a ten-fold expansion in this 
short period has placed aluminum 
second only to steel in annual pro- 
@uction. 

The automotive industry’s use of 
aluminum is a major contribution to 
tthis outstanding growth. In 1950, for 
‘example, the average American auto- 
mobile contained 12 Ib. of aluminum, 
whereas in 1956, 35 lb. were used. 
Since 1955, aluminum alloy piston 
pins are standard equipment on all 
passenger car engines. To allow for 
the higher coefficient of thermal ex- 
pansion of aluminum, the piston 
heads are round but the tapered 
skirts are elliptical. Color slides were 
shown to illustrate how the elliptical 
skirts become round in the close tol- 
erance assembly when the engine at- 
tains its normal operating tempera- 
ture. 

Aluminum die castings also play 
an important role in the automotive 
field. After extensive research involv- 
ing finite stress analyses, the Nash 
automobile used the first aluminum 
die casting, a clutch housing. Pres- 
ently most of the new cars are using 
aluminum clutch housings very suc- 
cessfully. In the Nash, for instance, 
it was pointed out that aluminum die 





castings are 25% stronger in shear, 
10% stronger in bend, have 100% 
better fatigue life, cost 15% less and 
involve a weight reduction of 25% 
over permanent mold castings. Both 
methods of casting are being used 
successfully and economica,(ly. 

Aluminum plaster mo'd castings 
are made to + 0.0005-ia. tolerance. 
Such were used on the Packard ultra- 
matic torque converter, 

Automobile radiaturs are an at- 
tractive challenge +o the aluminum 
industry. Much res earch is being con- 
ducted to overco! ne the present cor- 
rosion problems. Cathodic protection 
appears the m/jst promising solution. 
Type AISI 3003 aluminum alloy will 
pit under ra diator service conditions. 
However, t’sis analysis, when cathodi- 
cally pro‘ected, shows little or no 
such cor rosion. The aluminum metal 
strip with a special alloy coating is 
known. as Alclad. This material is 
readi sy brazed. 

Tae 1956 Cadillac Eldorado con- 
ta.as aluminum parts totaling 192 Ib. 
T.aese include the forged chromium 
Plated spoked wheels, and the gold 
colored anodized grill, hood ornament, 
emblem, pistons and clutch housing. 

In conclusion, Mr. Dunn pointed 
to the expected 40% increase in au- 


tomotive applications in 1959. Among 
others, these applications include 
brake drums, cylinder heads and cyl- 
inder blocks.—Reported by J. E. Fo- 
garty for Canton-Massillon. 


Digest Service Announced 


The Technical Digest Service, Inc., 
is now publishing monthly digests and 
digest translations of articles on pro- 
duction, design, development and re- 
search from journals of the world. 
The material is translated, condensed 
and evaluated by practicing metal- 
lurgists and presented in a format 
designed for quick and easy use. 

E. S. Machlin, professor at Colum- 
bia University, edits the Technical 
Digest Service with the aid of an ad- 
visory board of editors. The service 
covers foundry, forging, sheet metal 
practice, wire and rod practice, pow- 
der metallurgy, welding, joining and 
metais refining, and additional sub- 
ject series drafted to meet special 
needs of subscribing companies will 
be made available, as well as consult- 
ing services. 

For descriptive brochure, write to: 
Technical Digest Service, Inc., 122 
East 55 St., New York 22. 
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Herbert E. Howe, Research Metallurgist, American Smelting & Refining 


Co., Federated Metals Division, Spoke on “Lead and Its Alloys” at a Re- 
cent Meeting Held in Montreal. Shown are, from left: Mr. Howe; CG. F. 
Norman, publicity committee chairman; Arnold H. Boehm, chapter chair- 
man; and K. W. Shaw, vice-chairman. (Photograph by E. Bermingham) 


Speaker: H. E. Howe 
American Smelting & Retining Co. 


Herbert E. Howe, research metal- 
Jurgist, American Smelting & Refin- 
ing Co., Federated Metals Division, 
spoke on “Lead and its Alloys” at a 
meeting of the Montreal Chapter. 

His talk dealt with mechanical 
properties and their significance for 
designing, and some unusual low 
melting alloys of lead and their 
unique physical properties. 

Mr. Howe stressed the importance 
of the duration of the load on the 
mechanical properties, pointing out 


that tests such as creep and fatigue 
are used in evaluating lead alloys. 
Results from creep testing over a 
period of two decades were used to 
illustrate the effect of the time fac- 
tor. Unusual dimensional changes 
which take place in certain low melt- 
ing alloys and their applications 
were discussed. The points were 
brought out more vividly by slides 
showing results of tests conducted 
over a period of years at the Ameri- 
can Smelting and Refining Research 
Center at Plainfield, N. J.—Reported 
by G. F. Norman for Montreal. 


(29) FEBRUARY, 1957 








Talks on Tool and Die Developments 
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“Modern Developments in Tool and Die Steels 








” Were Discussed by S. G. 


Fletcher, Latrobe Steel Co., in Rochester. Shown are, from left: Dr. 
Fletcher; N. J. Finsterwalder, chairman; L. C. Kimpal, past chairman 


Speaker: S. G. Fletcher 
Latrobe Steel Co. 


The Rochester Chapter heard Stew- 
art G. Fletcher, director of metal- 
lurgy, Latrobe Steel Co., discuss 
“Modern Developments in Tool and 
Die Steels” at a recent meeting. 

Dr. Fletcher feels that the im- 
provements in tool and die steels can 
be classified into three activities. 
They are improved toolsteel com- 
position, improved heat treating 
techniques and procedures, and im- 
proved steelmaking practices and 
quality control. 

One improvement in steel composi- 
tion has been the introduction of the 
free machining toolsteels accom- 
plished by the addition of sulphur. 
Sulphur is added in a manner so 
that the sulphides are similar in size 
to the carbides. This greatly im- 
proves the machinability but does 
not adversely affect the physical 
properties, particularly the impact 
properties. Tests have indicated that 
the sulphides are probably chro- 
mium-vanadium sulphides. Lead and 
selenium have been tried but have 
not produced guod free machining 
toolsteels. 


The high-vanadium toolsteels are 
becoming increasingly popular. Tool- 
steels with 2% or more vanadium 
have high hardness and excellent re- 
sistance to abrasion. It is interest- 
ing to note that the vanadium car- 
bides formed when vanadium is pres- 
ent in amounts greater than 1% are 
harder than tungsten carbides. 

The precipitation hardening type 
die steels are finding increased use, 
particularly for plastic molding dies. 
The main disadvantage to this steel 
is the high cost. 

Dr. Fletcher has noticed in the 
last ten years a marked improve- 
ment in the quality of the work pro- 
duced by most heat treating shops. 
He feels that this improvement re- 
sults, to a large measure, from the 
wider use of technical data made 
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available since the war. Of particu- 
lar use has been data predicting the 
growth and distortion that can be 
expected after each particular heat 
treatment. 

Two factors have greatly improved 
the mill control of toolsteels. One is 
the development of rapid analytical 
methods of determining steel compo- 
sition. This makes possible heats of 
much closer chemistry control. The 
other is the use of ultrasonic inspec- 
tion techniques to detect internal de- 
fects in billets and bars before fin- 
ished processing. In addition the con- 
trol of carbide segregation in high 
speed toolsteels has markedly im- 
proved the performance of these 
steels.—Reported by R. E. Avery for 
Rochester Chapter. 


Describes Heat Treating 
Properties of Tool and 
Die Steel at Golden Gate 


Speaker: E. E. Lull 


Crucible Steel Co. of America 


E. E. Lull of Crucible Steel Co. of 
America described to members of 
the Golden Gate Chapter the growth 
and shrinkage characteristics of tool 
and die steels during heat treatment 
in a talk entitled “The Metal Work- 
ers’ Omnibus”. 

Mr. Lull, utilizing a _ dilatation 
chart, demonstrated the volume 
changes which occur with tempera- 
ture change and at phase _ trans- 
formations and, by the use of T-T-T 
curves, showed the multiple struc- 
tures that may occur in large masses 
because of different rates of cooling. 
He mentioned the transformation re- 
tarding and deep hardening effect of 
alloys and how they may be taken 
advantage of in martempering to re- 
duce distortion and cracking. 

The three objectives of heat treat- 
ing are hardness, controlled size 
and freedom from cracks. Mr. Lull 
stated that toolsteel of a_ specified 


type will always harden to two points 
Re if heat treated correctly, that 
cracking can be controlled by proper 
preheating, the right quenching tem- 
perature and the correct quenching 
practice. Distortion after machining 
can be lessened by stress relief be- 
fore machining operations are start- 
ed, and by preheating in the heat 
treating cycle, but since distortion 
depends upon quenching tempera- 
ture, grain size, rate of quenching, 
time of tempering and _ inherent 
chemistry and physical makeup of 
the structure, and particularly upon 
the mass and geometry of the sec- 
tion, distortion cannot be accurate- 
ly predicted and wise tool and die en- 
gineers will not only insist upon 
stress relieved stock and preheating 
for heat treatment but will also al- 
low enough stock to remove decar- 
burization and bring the part to the 
correct size.—Reported by E. R. 
Babylon for Golden Gate. 


Named Editor 


Betty Bryan, associate editor of 
Metals Review for the past five years, 
has been named editor, according to 
an announcement by W. H. Eisenman, 
secretary of the American Society for 
Metals. Miss Bryan came to A.S.M. 
in 1951 as an editorial assistant on 
the staff of Metal Progress, and was 
appointed to the staff of Metals Re- 
view in 1952. 





She is a graduate of Simmons Col- 
lege (1950), where she majored in 
editorial techniques. During the War 
(1943 to 1945) she served with the 
U. S. Navy Reserve (Waves), and 
was discharged as Ph.M. 2/c. She 
was stationed at the U. S. Naval Hos- 
pital, St. Albans, L.I., N.Y., and at 
the Bureau of Supplies and Accounts, 
Cleveland Dispensary. 

Miss Bryan is a member of the As- 
sociation of Technical Writers and 
Editors and is currently secretary of 
the Cleveland Chapter. She is an 
ardent ski enthusiast and flew to 
Austria early in February for a two- 
week vacation in the Alps. 

Marjorie R. Hyslop, who has been 
editor of Metals Review since 1947 
and managing editor since 1934, will 
continue as editor of the A.S.M. Re- 
view of Metal Literature and as man- 
aging editor of Metal Progress. 








Rn sw fF Ae et pt CU lUPRlllU lt 


Ono 0 oy # 








Desulphurization of 
Molten Iron Topic 
At Birmingham 


Speaker: John N. Hornak 
U. S. Steel Corp. 


John N. Hornak, assistant director, 
steel: processing, Applied Research 
Laboratory, U.S. Steel Corp., spoke 
on the “Desulphurization of Molten 
Iron” in Birmingham. 

The ever-increasing demand for 
low sulphur steels, together with the 
continual increase of sulphur in raw 
materials and fuels used in open- 
hearth furnaces, creates ceaseless 
metallurgical problems. Though 
steel with a maximum sulphur con- 
tent as high as 0.300% is specified 
in some cases, a sulphur concentra- 
tion greater than 0.030% increases 
the tendency of steel to crack and 
tear during rolling, thus increasing 
conditioning costs and scrap losses. 
Sulphur also makes steel dirty and 
renders it unfit for applications such 
as bearings and aircraft parts. 

Desulphurizing steel in an open- 
hearth furnace under the oxidizing 
conditions that prevail is not an eco- 
nomical operation. Therefore, the 
solution to the problem appears to 
be to decrease the total sulphur in- 
put. Molten blast furnace iron is a 
major contributor, and much can be 
gained by controlling its sulphur 
concentration. Attention must also 
be given to the following sources of 
sulphur: fuel, scrap, limestone, etc. 

Special burdening of the blast fur- 
nace produces the desired results; 
however, the production rate is re- 
duced and the operating cost is in- 
creased. Hence, all recent studies 
have involved an external treatment 
of the molten iron; that is, the de- 
sulphurizing agent is added during 
or after casting. 

Desulphurization can be accom- 
plished by the precipitation of man- 
ganese sulphide under certain condi- 
tions when the metal is chilled. For 
several reasons, this method is not 
commercially attractive. 

Desulphurization can also be ac- 
complished by the reaction between 
liquid desulphurizers and molten 
iron. Liquid basic slags are effec- 
tive desulphurizers; however, the 
high handling and preparation costs 
of this operation exceed the cost of 
burdening the blast furnace to ac- 
complish the same purpose. Al- 
though strong alkalies are effective 
desulphurizing agents, their use has 
been precluded because they are 
difficult to handle and are corrosive 
to refractories and _ surrounding 
equipment; workers must be pro- 
tected from personal contact and 
from the fumes produced during de- 
sulphurization; also, they readily de- 
crease in efficiency and become in- 
effective as they become contaminat- 


ed with acid or blast furnace slag. 

Many solid reagents have been 
used for desulphurization of molten 
iron. Some, such as burnt lime, are 
relatively cheap, while others, such 
as calcium carbide, are more expen- 
sive. Various practices for desul- 
phurization by the reaction between 
solid desulphurizers and molten iron 
have been tried. A fluidized injec- 
tion technique has been developed 
for introducing solid desulphurizing 
reagents at a considerable depth in 
the molten metal. For fluidized in- 
jection, the reagent is mixed with 
an inert gas in a pneumatic feeder, 
and the mixture is conveyed to the 
ladle through a rubber tube. The 
mixture of desulphurizer and inert 
gas is inje@ted below the surface of 
the metal through a graphite injec- 
tion tube. Vigorous agitation and 
rapid mixing with iron results. The 
resulting slag is a viscous or dry 
slag; consequently, a natural slag- 
metal separation is obtained as the 
desulphurized iron is poured from 
the ladle. 

Sulphur can be controlled in a 


simple and efficient manner by use 
of this technique. This control can 
be exercised after the sulphur con- 
tent of the iron has been determined. 
Rather uniform results have been 
obtained by injecting materials that, 
when added to the stream or bottom 
of the ladle, produced erratic re- 
sults. In these studies, the follow- 
ing materials were effectively used; 
calcium carbonate, burnt lime, calci- 
um cyanamide and calcium carbon- 
ate. The injection technique results 
in a loss in iron temperature, the 
degree of which depends upon the 
temperature at which the iron is 
treated and the amount of desul- 
phurizer injected. The treating time 
can be controlled by controlling the 
rate of feed through a single tube 
or by using multiple injection tubes. 
The injection technique eliminates 
the need for a reladling operation to 
reduce the sulphur content of the 
iron. Molten iron may be treated 
either in the ladle at the blast fur- 
nace or in the transfer ladle near 
the mixer of the openhearth. — Re- 
ported by R. Fisher for Birmingham. 





Receives Medal From French Society 





Robert F. Mehl (Left) Receives the Le Chatelier Medal (Grande Medaille) 
of the French Society of Metallurgy From Baron Walckenaer, President of 


the Society. At right is Mr. Hayes, 


Robert F. Mehl, head, department 
of metallurgical engineering, and di- 
rector, Metals Research Laboratory, 
Carnegie Institute of Technology, re- 
ceived the highest honor of the 
French Society of Metallurgy when 
he was awarded the “Grande Medaille” 
at the annual meeting of the So- 
ciety in Paris on Oct. 23, 1956. The 
presentation was made by Albert M. 
Portevin, dean of French metallurg- 
ists and honorary member A.S.M. 

In presenting the medal to Dr. 
Mehl, Prof. Portevin outlined the re- 
cipient’s accomplishments in three 
different fields—scientific research, 
influence on industry, and his role 
as a professor and teacher. The domi- 
nant theme of Dr. Mehl’s career, ac- 
cording to Prof. Portevin, has been 


first secretary of the U. S. Embassy 


his ability to link the results of phy- 
sicochemical science to industrial met- 
allurgy. It is therefore most appro- 
priate that Dr. Mehl should have 
been chosen to be the recipient of 
the medal this year, since it was de- 
signed to honor the memory of Henri 
Le Chatelier, famed pioneering 
French metallurgist. Le Chatelier 
also, according to Prof. Portevin, 
possessed the unique ability to trans- 
late scientific findings into industrial 
progress. 

Finally, Dr. Mehl’s brilliant repu- 
tation as an educator is based on his 
pioneering work in introducing both 
the fundamental and practical 
research viewpoints to his students, 
which has so enhanced the value of 
the university’s services to industry. 


(31) FEBRUARY, 1957 





Modern Automobile Steel 
Described at Jackson 
Speaker: O. W. McMullan 


Bower Roller Bearing Div. 


Members of the Jackson Chapter 
heard O. W. McMullan, chief metal- 
lurgist of the Bower Roller Bearing 
Division, speak on “Modern Auto- 
motive Steels” at a recent meeting. 
He traced their development, dis- 
cussed their metallurgy and touched 
on the economic problems facing 
those who have the responsibility of 
choosing materials for their com- 
pany. 

Mr. McMullan stressed the multiple 
choices of treatment available for the 
same type of material to induce wide- 
ly different characteristics in the 
metal even though the composition 
remains the same. He also dealt with 
the pitfalls which may be encountered 





0. W. McMullan 


if the choice of material and heat 
treatment is not wisely made. 

In a mechanism as complex as the 
automobile almost every type of 
steel is used. Of the many steels 
used the most important to the met- 
allurgist are those which can be 
heat treated. The low carbon steels 
are not too important in this regard 
because there is little or no modi- 
fication in them on heat treatment 
except when case hardened. 

For certain uses where stiffness 
or lack of deflection is more impor- 
tant than strength, heat treatment 
may be of no value because it does 
not change the modulus of elasticity. 

Simple normalizing cycles are sat- 
isfactory in promoting machinability 
of low carbon alloy steels and up to 
medium carbon content in carbon 
grades. Frequently it is considered 
cheaper to machine such steels in 
the as-received condition rather than 
incur the expense of normalizing. 
Higher carbon grades require con- 
trolled cooling cycles or full anneal- 
ing for best machining. 

Carbon steels in the range of from 
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0.30 to 0.50% carbon, and up to 
1.00% manganese are usually water 
or, solution quenched. Parts of ir- 
regular shape or varying sections 
may require special quenching or fix- 
tures to prevent cracking or distor- 
tion. Even the lower alloy content 
steels above about 0.35% carbon in 
the sizes used for automotive parts 
are apt to crack if water quenched. 
Control of grain size and harden- 
ability by steel mills has been of 
great aid toward obtaining uniform- 
ity of results both in quenching and 
in the properties of finished parts. 
Fine-grained steels have better shock 
resistance. Flame and induction hard- 
ening have made possible the use of 
water quenching for higher carbon 
contents in both carbon, and alloy 
steels without the troubles from 
cracking and distortion. By these 
methods it is possible to get higher 
hardness and strength at locations of 
greatest stress or wear. 

It is mechanically sound to use a 
cheaper low alloy or carbon steel 
with a highly hardened surface zone 
rather than a deep hardening high 
alloy steel. Service stresses are usu- 
ally concentrated at the surface. It 
may, however, not be economically 
sound for the small producer who 
does not have the proper equipment 
for heat treating the shallow hard- 
ening steels. 

Many parts, on account of shape, 
distortion, etc., do not lend them- 
selves to water quenching. Medium 
and high carbon alloy steels are 
oil quenched as are most case hard- 
ened steels. Oil quenching results in 
less distortion, greater uniformity 
and lower internal stresses. Further 
improvement may be obtained by 
quenching in hot oil or salt. Tem- 
pering for all steels depends on 
toughness and wear requirements. 

Case hardening is usually confined 
to low carbon steels although there 
is an increasing tendency toward 
higher carbon to give the desired 
core strength. Medium carbon steels 
treated by nitrogen containing salts 
or atmospheres are common for such 
parts as transmission gears. Case 
hardening has the advantage of pro- 
ducing over-all toughness, wear re- 
sistance from the high carbon sur- 
face and strength from the fact that 
residual stresses in the case are com- 
pressive. 

A wide range of alloy steels is 
available for various applications. 
The tendency has been away from 
high alloy content and certain ele- 
ments because of cost or availability. 
Many steels contain more than one 
alloying element. Each tends to im- 
part its own influence and a greater 
than additive effect on hardenability. 

An interesting question and answer 
period concluded the technical part 
of the program.—Reported by J. A. 
Richter for Jackson Chapter. 


Compliments 


To ROBERT MADDIN, pro- 
fessor of metallurgy at 
the University of Pennsylvania, on 
his appointment as director of the 
School of Metallurgical Engineering. 
He is a graduate of Purdue Univer- 
sity and received his PhD. degree 
from Yale University. He is a mem- 
ber of the Philadelphia Chapter. 


o o o 


To TED OPERHALL, NICHOLAS J. 
GRANT and RICHARD A. FLINN, who 
received awards from the Investment 
Casting Institute for their contribu- 
tions to the welfare and progress of 
the Institute and to the investment 
casting industry. Mr. Operhall and 
Mr. Flinn are members of the De- 
troit Chapter; Dr. Grant is a mem- 
ber of Boston Chapter. 

¢ °¢ e 

To DAVID STIEFBOLD, on being 
awarded the A.S.M. $400 Scholarship 
award at Washington State College. 
He is a sophomore with a grade av- 
erage of 3.75. 

+ o o 

To A. H. D’ARCAMBAL, who was 
honored at a testimonial dinner by 
Pratt & Whitney on the occasion of 
his retirement after 37 years of serv- 
ice. Mr. d’Arcambal is a past chair- 
man of the Hartford Chapter. 

+ o °¢ 





‘ 


To ARCHER W. P. TRENCH, who has 
been elected chairman of the board 
and publisher of the American Metal 
Market, daily newspaper of the met- 
als industry. 

+ o * 


To HERBERT G. HAUSSIG, who has 
been appointed to the engineering 
staff of Johnston and Funk Titanium 
Corp., Wooster, Ohio. He was born 
and educated in Germany, and has 
worked with Koppers Co., Inc., Re- 
public Steel Corp., and Crown Steel 
Products. 


¢ o o 


To TADEUSZ SENDZIMIR, on his elec- 
tion to the board of directors of 
Waterbury Farrel Foundry & Ma- 
chine Co. Mr. Sendzimir devised the 
processes for galvanizing and cold 
and hot strip rolling. He is a mem- 
ber of the New Haven Chapter. 


o o o 


To ZAY JEFFRIES, on his re-election 
as chairman of the board of trustees 
of Battelle Memorial Institute. Dr. 
Jeffries, retired vice-president of Gen- 
eral Electric Co., was director-gen- 
eral of the First World Metallurgi- 
cal Congress and has been re-ap- 
pointed director-general for the Sec- 
ond World Metallurgical Congress to 
be held in Chicago in 1957. Dr. Jef- 
fries is a founder member of the 
Cleveland Chapter and a past-presi- 
dent A.S.M. 
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Cleveland Mar. 5 Hotel Hollenden ........E. C. Smith ..........Student Affairs Night—Men and Metals 

Columbus Mar. 6 Broad St. Church .......T. E. Eagen ............... Practical Aspects of Nodular Iron 
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A.S.M. Review of 


Current Metal Literature 


An Annotated Survey of Engineering, 
Scientific and Industrial Journals 
and Books Here and Abroad 
Received During the Past Month 


Prepared at the Center for Documentation and Communication Research, 
Western Reserve University, Cleveland, 
With the Cooperation of the John Crerar Library, Chicago. 


Annotations carrying the designation (CMA) following the 
reference are published also in Crerar Metals Abstracts. 
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GenGral 
Mefalfargy 


26-A. Report on Russia, Part 3. . 
Research and Training. American 
Machinist, v. 100, Dec. 17, 1956, p. 
116-119. 

Description of ENIMS, the Russian 
tool research organization; photo- 
graphs of new machine tools de- 
veloped. (A9h, W25) 


27-A. Main Metal: A New Alumi- 
num Zinc Alloy Suitable for Extrusion 
and Sand and Die Casting. Automobile 
Engineer, v. 46, Dec. 1956, p. 534-535. 
New light, easy to machine alloy 
with good bearing properties. Ma- 
chining techniques suggested. 
(A general, G17; Zn, 4-8, 5-10, 5-11) 


28-A. San Antonio Chemicals Starts 
With Waste Liquor From Lithium 
Processing .. . covers Mixed Car- 
bonates Rich in Scarce Rubidium, 
Cesium. Chemical Week, v. 79, Dec. 
29, 1956, p. 78-80. 
70% K:2Cos, 23% Rb:Cos, 3% NaszCos, 
2%Cs-Cos, 1% LieCos from lithium 
end liquors. (Allc; Li, Rb, Cs) 


29-A. New Magnesium Alloy for 
Sounder Castings. W. E. Pearson 
and T. E. Leontis. Iron Age, v. 178, 
Dec. 13, 1956, p. 127-129. 

Magnesium alloy designated AZ 
81A is 7.6% aluminum, 0.7% zinc; 
alloy has low microporosity, good 
castability, responds to heat treat- 
ment and has desirable mechanical 
properties. (A general; Mg, 5) 


30-A. Let Conditioners vee up 
Your Air Problems. W, G. Patton, 
Aa Age, v. 178, Dec. 13, 1956, p. 136- 
1 


Plant-wide air conditioning pro- 
tects product quality and workers’ 
comfort for battery manufacturer. 
(A5, 


31-A. Nickel Silvers. John L. Ever- 
hart. Materials and Methods, v. 44, 
no, 6, Dec. 1956, p. 117-132. 
Copper-nickel-zine alloys charac- 
terized by white color and corrosion 
resistance. Data on commercial 
grades, engineering properties, form- 
ing, machining, heat treating, join- 
ing, cleaning, finishing and applica- 
tions. (A general; Cu) 


32-A. A Dictionary of Metallurgy. 
A. D. Merriman and S. Bowden. 
Metal Treatment And Drop Forging, 
v. 23, Dec. 1956, p. 487-494. 
From “ultrabasite” to “vialbra”. 
(To be continued.) (A general, 11-17) 


33-A. How to Collect and Dispose 
of Magnesium Dust and Chips. T. 
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Kenneth McGuire. Modern Metals, 
v. 12, no. 11, Dec. 1956, p. 38-41. 
Ducts and hoods designed to pre- 
vent the accumulation of dust used 
in combination with wet collection 
equipment allow safe handling and 
disposal. (A8a, A8d; Mg) 


34-A. Aluminum’s Future. Bert 
Inch. Modern Metals, v. 12, Dec. 1956, 
p. 62-65. 

Predicts that consumption will 
double by 1965 with automobiles, 
boats and furniture being the largest 
users. (A4p, T21, T22, T10; Al) 


35-A. End-Use Statistics Show Where 
the Aluminum Goes. Modern Metals, 
v. 12, Dec. 1956, p. 74, 
End use of wrought products, 
permanent mold castings and sand 
castings. (A4p; Al) 


36-A. New World of Manufactur- 
ing. Del S. Harder. Steel Process- 
ing, v. 42, Dec. 1956, p. 683-685, 714. 


Predictions of developments in 
mining, materials and manufactur- 
ing. (A general, B12; 17) 


37-A. Super-High a Con- 
structional Steels. H. P. Tardif. 
Steel Processing, v. 42, Dec. 1956, p. 
702-704, 709-710. 

Review of composition and opti- 
mum physical properties of typical 
ultra high-strength steels such as 
modified medium carbon triple alloy 
steels; possible new procedures; heat 
treating, hardening and machining. 
25 ref. (A general; AY, SGB-s) 

38-A. Zircaloy Alloys. D. E. Thomas. 
Paper from “Zirconium-Technology 
and Economics” Atomic Industrial 
Forum, p. 47-50. (CMA) 


illite eaaianiaaiae nei hai 


The subject coding at the end a 
of the annotations refers to the 2 
revised edition of the ASM-SLA a 
Metallurgical Literature Classi- a 
fication. The revision is cur- ] 
rently being completed by the Q 
A.S.M. Committee on Literature ° 
Classification, and will be pub- t 
lished in full in late spring or a 
early summer. A schedule of t 
the principal headings in the t 
revised version is published on t 
p. 6, this issue. { 

is 
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The Zircaloys may be described 
as tin and iron alloys of zirconium. 
Crystal bar zirconium and Zr-Sn al- 
loys did not come up to expecta- 
tions. In Zircaloy-2, the 1.5% Sn 
is in solid solution and the iron, 
nickel and chromium are present as 
precipitated intermetallic phases. 
The transverse and _ longitudinal 
tensile strengths are about equal. 
Cold working to 60% is practical; 
strength is then increased. Crystal- 
lography and heat treatments dis- 
cussed. (A general; Zr) 


39-A. Over-All Supply of Refined 
Zirconium Metal. N. C. Bartholemew. 
Paper from “Zirconium—Technology 
and Economics’. Atomic Industrial 
Forum, p. 59-64. (CMA) 


Prospective users of zirconium are 
urged to choose their data carefully 
and use only those assigned to the 
particular process used. Present 
market, current research and de- 
velopment reviewed, considerations 
in forcasting zirconium demand 
enumerated. (Alla, A4p, Aq; Zr) 


40-A. Commercial Products Avail- 
able. W. C. Greenleaf. Paper from 


“Zirconium — Technology and Eco- 
nomics”. Atomic Industrial Forum, 
p. 65-68. (CMA) 


Prices for conversion of zirconium 
or Zircaloy ingots to verious sizes 
of fabricated forms are tabulated. 
The costs of melting sponge to in- 
got given. (A4q; Zr) 


41-A. (French.) Zirconium. René 
Faivre. Chimie et Industrie (Sup = 
ment: Energie Nucléaire), v. 76, 

1956, p. 32-45. (CMA) 


Physical, chemical and mechani- 
cal properties of zirconium briefly 
outlined, including effective cross 
section (unusually low) for the ab- 
sorption of thermal neutrons, Zir- 
conium ores and their principal de- 
posits are enumerated, and the prin- 
cipal metallurgical processes for pre- 
paring metal zirconium are ex- 
plained. 35 ref. (A general; Zr) 


42-A. (Japanese.) Permanent Mag- 
net Selection and Application. Kuzuo 
Yamakawa. Metals, v. 26, Dec. 1956, 
p. 938-944. 

Kinds of magnetic materials; ap- 
plication and function of permanent 
magnets (magnets for electrical 
measurement, radio, television, 
Brown tubes, generators, speed me- 
ters, electric motors). A new per- 
manent magnet described. 

(A general; SGA-n) 


43-A. (Japanese. ) 
Permanent Magnet. 
Dec. 1956, p. 945-949 
Permanent magnets’ developed, 
produced and applied in Japanese 
industry. (A general; SGA-n) 


Developing of 
Metals, v. 26, 
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44-A. (Japanese.) Sintered Alumi- 
num Powder as Atomic Furnace Ma- 
= Metals, v. ‘26, Dec. 1956, p. 953- 
Method for production of SAP 
(sintered aluminum powder); physi- 
cal and mechanical properties of 
SAP; mechanical properties at high 
temperature, mechanical working 
and corrosion of SAP. 24 ref. 
(A general; Al, 6-22) 


45-A. (Japanese.) Silicon Zinc Bronze. 
Tamotsu Nakai. Metals, v. 26, Dec. 
1956, p. 969-970. 

List of silicon zinc bronzes. Phase 
diagram, chemical composition, pro- 
duction methods, workability; physi- 
cal, chemical and mechanical prop- 
erties. (A general, Cu) 


46-A. (Japanese.) Phosphor Bronze. 
Takeo Tada. Metals, v. 26, Dec. 1956, 
p. 971-972. 


Chemical, physical and mechanical 
characteristics; heat treatments and 
application of phosphor bronze. 

(A general, Cu) 


47-A. (Japanese.) Special Phosphor 
Bronze. Myokazu Kamitani. Metals, 
v. 26, Dec. 1956, p. 973-974. 
Chemical composition, production 
method, workability and heat treat- 
ment of special phosphor bronze. 
(A general; Cu) 


48-A. Phenomenal Growth of the 
Titanium Industry. W. Schweis- 
heimer. Australasian Engineer, v. 49, 
Nov. 7, 1956, p. 65-66. (CMA) 

The status of the titanium proc- 
essing industry in the United States 
is described; new plants and ex- 

ansions of existing facilities are 
requent developments. Ore sources 
are found scattered throughout the 
world but are chiefly in the form 
of beach sands containing rutile. 
The Oaxaca rutile deposits are 
noted. An example of titanium ap- 
lication is the Hi-Ti bolts of 

tandard Pressed Steel Co. 
(A4p, Alla, T general; Ti) 


49-A. Steel Making Since Besse- 
mer. Charles Goodeve. Machinery 
Lloyd (Overseas Edition), v. 28, Dec. 
8, 1956, p. 70-77. 

Comments on the inventions of 
Henry Bessemer, and some later de- 
velopments in steelmaking. 

(A2, D general; ST) 


50-A. New Occurrences of Vanadi- 
um Minerals (Mottramite, Descloizite, 
and Vanadinite) in the Caldeck Area 
of Cumberland. A. W. G, Kingsbury 
and J. Hartley. Mineralogical Maga- 
zine, v. 31, Dec. 1956, p. 289-295. 
(CMA) 
Four new occurrences of vanadi- 
ferous minerals in the British Isles 
described. Powder photographs are 


shown for descloizite, mottramite 
and vanadinite. X-ray data are 
tabulated. (Alla; V) 

51-A. 


Opportunities for Minerals 
Research. J. H. East, Jr. Mines 
Magazine, v. 46, Nov. 1956, p. 63-66. 
Extensive research required for 
full development of Missouri Basin 
mineral reserves. 18 ref. 
(Alla; RM-n) 


52-A. U. S. Program and Policies 
in the Uranium Field. Jesse C. John- 
son. South African Mining and En- 
gineering Journal, v. 67, Part 2, no. 
3329, Nov. 30, 1956, p. 907-911. 
American and world production of 
uranium; current power reactor 
economics. (A4p, W11; U) 


53-A. Metalworking Facts and Fig- 
ures. Steel, v. 140, Jan. 7, 1957, p. 
167-214. 
Data on production, shipments, 
consumption and prices of irons, 


steels, aluminum, copper, lead, zinc, 
magnesium, titanium, nickel, tin and 
antimony. Units produced for trans- 
portation, industrial equipment, con- 
tainers, refrigeration, home appli- 
ances and farm machinery. Sales, 
price and labor information. 

(A4p, T3, T10, W general) 


54-A. Nonferrous Metal Production 
Forum on Technical Progress. Steel, 
v. 140, Jan. 7, 1957, p. 224-254. 


Important factors in the past and 
coming year in production as briefly 
stated by 18 of the industry’s lead- 
ers. A few of the points are: short 
supply of nickel; increased produc- 
tion of titanium and aluminum; 
technological improvements increase 
use of titanium and magnesium. 
(A4p, T general; Ni, Ti, Al, Mg) 


55-A. Materials and Metallurgy 
Forum on Technical Progress, Steel, 
v. 140, Jan. 7, 1957, p. 266-290. 


Twenty-nine of the _ industry’s 
executives state important develop- 
ments and possible future trends. 
A few of the features are: rapid de- 
velopment of vacuum melting; 200- 
series stainless steel alloys find in- 
creasing use; advances made in ma- 
terials for aircraft applications cap- 
able of withstanding high tempera- 
tures. (A general) 


56-A. Bright Supply Outlook for 
Aluminum Clears Way for Rapid De- 
velopment of New Uses and Markets. 
I. W. Wilson. Waste Trade Journal, 
v. 106, Jan. 5, 1957, p. 35-42. 


Three million tons will be avail- 
able by 1958; usage may be five 
million tons by 1957. (A4p; Al) 


57-A. In Diversified Manufacturing 
Operations Production Control Is the 
Key. . . Weigel. Western Ma- 
chinery and Steel World, v. 47, Dec. 
1956, p. 70-72. 
Procedure followed in job sched- 
uling. (A5b) 


58-A. Zirconium and Zirconium Al- 
loy Products. M, F. Judkins. Paper 
from “Zirconium—Technology and 


Economics”, Atomic Industrial Forum, 
p. 85-87. (CMA) 

Zirconium has been available in 
small amounts for some time as 
iodide crystal bar, and Kroll sponge 
is now available in tonnage lots. 
Tubing may be fabricated by roll 
forming, welding of strip and swag- 
ing, by piercing and drawing and 
by extrusion. Size ranges are given 
for ingots, billets, slabs, bar, strip, 
sheet and wire. High cost of the 
metal discussed. 

(A general, Alla, F general; Zr) 


59-A. (English.) Notes on the Geo- 
chemistry of Germanium. Hiroshi 
Onishi. Chemical Society of Japan, 
Bulletin, v. 29, Aug. 1956, p. 686-694. 
Occurrence of germanium; anal- 
yses of germanium-bearing rocks. 
(Alla, S11; Ge) 


60-A. (French.) Metallurgy of Urani- 
um. G. Cabane. Energie Nucleaire, 
v. 76, no. 4, Oct. 1956 supplement, 
p. 18-24. 
Developments in the metallurgy 
of uranium during the past 10 years. 
52 ref. (A general; U) 


61-A. (Report.) Development of a 
Forgeable High-Strength, High-Tem- 
perature, Chromium-Rich, Chromium- 
Tron Alloy, Part 2. D. P. Moon, H. A. 
Blank and A. M. Hall, Battelle Me- 
morial Institute for Wright Air De- 
velopment Center. 26 p., Oct. 1954. 
U. S. Office of Technical Services 
PB 121112. $.75. 

Report concerns production of ex- 


perimental alloys composed of 70 Cr, 
30 Fe, 9 Mb, 2 to 3 Ti and up to % 


Al by induction melting charges of 
commercially available melting 
stock, casting into molds, and fab- 
ricating by various hot working 
methods. Forged bars exhibited re- 
markable thermal-shock properties 
up to 2000 : 


(A_ general, D6, F general, Q23s, 
2-12; Cr, SGA-h) 
62-A. (Pamphlet—Russian.) High- 


Strength Aluminum Alloy V95. I. N. 
Fridlyander and Ye, I. Kutaytseva. 
62 p. 1956. Informataiva o Nanchno- 
Issledoyatel’ Skikh Rabotakh No. I-56- 
34, Moscow. 


Extensive review of the Soviet 
aluminum alloy V-95. Mechanical 
properties of the aluminum-magnesi- 
um-zinc-copper system, the soiution 
treatment, precipitation hardening, 
and corrosion resistance of alumi- 
num-magnesium-zine and aluminum- 
magnesium-zinc-copper system alloys 
and the effect of manganese and 
chromium and iron and silicon on 
the V-95 alloy. (A general; Al) 


68-A. (Book.) Chromium-Nickel Aus- 
tenitic Steels. F. H. Keating. 138 p. 
1956. Butterworths Scientific Publica- 
$3 80 88 Kingsway, London, W.C.2. 


A reference book for the practical 
man, covering the development and 
metallurgy of these steels, manu- 
facturing and fabricating processes, 
castings, mechanical and physical 
properties, corrosion resistance, and 
chemical analysis. (A general; SS) 


64-A. (Book.) Encyclopaedia of the 
Iron and Steel Industry. A. K. Os- 
borne. 558 p. 1956. Technical Press 
Ltd., North Circular Rd., Neasden, 
London, N. W. 10, England: also 
Philosophical Library, Inc., 15 East 
40th St., New York 16, N. Y. $25.00. 


Expansion of the “Glossary” previ- 
ously compiled by the author. In- 
cludes “New Processes” section and 
bibliography. 

(A general; Fe, ST; 11-17) 


65-A. (Book.) Materials and Proc- 
esses in Manufacturing. E. Paul De- 
Garmo. 755 p, 1957. MacMillan Co., 
% Fa Ave., New York 11, N. Y. 


College text for engineering stu- 
dents. Introduction to materials, 
machine tools and manufacturing 
methods with emphasis upon choice, 
handling and behavior of materials. 
Considerable use of visual illustra- 
tions. Selected bibliography. 

(A general, 1; 17-7) 


66-A. (Book.) Reaumur’s Memoirs 
on Steel and Iron. Anneliese Grun- 
haldt Sisco. 395 p. 1956, University 
of Chicago Press, 5750 Ellis Ave., 
Chicago 37, Ill. $6.00. 


Reproduction of the first signifi- 
cant book ever devoted to the iron 
and steel industry. (A2; Fe, ST) 


67-A. (Book.) Statistical Tables on 
Aluminum, Lead, Copper, Zinc, Tin, 
Cadmium, Magnesium, Nickel, Mercury 
and Silver. 219 p. 1956. Statistics 
compiled by Metallgesellschaft AG., 
Reuterweg 14, Frankfurt Am Main, 
Germany. 


Surveys production, 
and prices, 1946-1955. 
(A4p, A4q; Al, Pb, Cu, Zn, Sn, Cd, 
Mg, Ni, Hg, Ag) 


consumption 


68-A, (Book.) Zirconium—Technol- 
ogy and Economics. Industrial Com- 
mittee on Reactor Materials Subcom- 
mittee on Process Metallurgy and 
Fabrication. 113 p. 1956. Atomic In- 
dustrial Forum, Inc., 260 Madison 
Ave., New York 16, N. Y. (CMA) 


The proceedings of a meeting on 
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zirconium technology and economics 
held in New York on Nov. 17-18, 
1955. Topics covered include pro- 
duction of metallic zirconium, fabri- 
cation, properties, supply, commer- 
cial products available, future re- 
quirements. Papers are abstracted 
separately. (A general; Zr) 


69-A. (Book.) English-German and 
German-English Dictionary for the 
Iron and Steel Industry. Edward L. 
Kohler. 330 p. 1955. Springer Ver- 
lag, Vienna, Austria. 


Vocabulary taken from current 
technical literature for use of iron 
and steel engineers and translators. 
(A general, 11-17; Fe, ST) 


Ore and Material 
Pre ion 
8-B. From Pit to Pellet. Reserve 


Mining Co., Taconite Project. Engi- 
neering and Mining Journal, v. 157, 
Dec. 1956, p. 78-79. 


Flow sheet and step-by-step expla- 
nation. (B16b; Fe, 14-9) 


9-B. Sintering Characteristics of a 
Cleveland Ironstone. P, K. Gledhill 
and C. Lang. Iron and Steel Institute, 
Journal, v, 184, Dec. 1956, p. 434-437. 


Output of blast furnace sinter; de- 
gree of oxidation and percentage of 
sulphur removal. (Bl6a; Fe) 


10-B. Over-All Zirconium Supply 
(Raw Materials). H. A. Sharpe. Paper 
from “Zirconium— Technology and 
Economics”. Atomic Industrial Forum, 
p. 55-58. (CMA) 


The mineral sources, occurrences 
and ore-recoveryy of zirconium re- 
viewed. Operations of Humphries 
Gold Co. and Florida Ore Processing 
Co. on beach sand deposits and the 
equipment they use described. 

(B general, Alla; Zr) 


11-B. (English.) Fluidized-Bed Roast- 
ing of Pyrite. Motoo Watanabe and 
Akiichi Kigoshi. Science Reports of 
the Research Institutes, Tohoku Unt- 
versity, v. 8, Dec. 1956, p. 511-531. 


Material, preliminary considera- 
tions of chemical reactions, appa- 
ratus and procedure; results given 
as tables. Discussions of results 
from the point of unit operations. 
(B13g; Fe, Cu, Co, 14-9) 


15-C. Are and Vacuum Melting of 
Titanium, D. E. Cooper and S. A. 
Herres. Metal Industry, v. 89, Dec. 
7, 1956, p. 471-474. (CMA) 


The development of melting tech- 
niques for titanium reviewed. Fur- 
nace equipment used in early melt- 
ing studies described; advantages of 
the inert electrode type furnace 
noted. The consumable electrode 
furnace operates differently from the 
inert electrode furnace in that the 
electrode material is driven toward 
the arc; normally, there is a feed- 
back control for measuring arc volt- 
age or current and a partial vacuum 
is preferred for arc stability and 
degassing. Research by the Bureau 
of Mines on pool size and shape is 
cited; it would be desirable to in- 
crease the superheat and volume of 
the molten pools, but reversing the 
polarity of the electrodes does not 
accomplish this. (C5h; Ti) 


METALS REVIEW (36) 


16-C. Chemistry and Reduction of 
Zirconium. W. W. Stephens. Paper 
from “Zirconium— Technology and 
Economics”. Atomic Industrial Forum, 
p. 5-10. (CMA) 


The chemical reactivity and am- 
photeric character of zirconium are 
cited, Facts concerning the abund- 
ance of zirconium ores and the oc- 
currence of hafnium in them are re- 
viewed. Methods are discussed for 
the production of zirconium: ther- 
mal decomposition of the iodide proc- 
ess refines zirconium which is al- 
ready reduced to the metal and the 
Kroll reduction is the main route 
used in extractive metallurgy. A sub- 
sequent discussion of the paper en- 
compasses sampling for quality con- 
trol and the difficulty of keeping the 
oxygen content low. 

(C general, Alla; Zr) 


17-C. Melting of Zirconium. W. C. 
Greenleaf. Paper from “Zirconium— 
Technology and Economics”. Atomic 
Industrial Forum, p. 11-17. (CMA) 


Of the four melting techniques 
noted, the consumable arc-melting 
technique with water-cooled copper 
crucible has met with the most suc- 
cess. The Allegheny-Ludlum pro- 
cedure for melting 1000-lb. Zircaloy- 
2 ingots includes sponge compacting, 
welding the compact according to 
a proprietary pattern, inserting the 
compacted electrode into the furnace, 
evacuating the chamber, flooding 
with argon, re-evacuating and then 
re-introducing argon. After the cur- 
rent is supplied, melting is allowed 
to go to completion. After the in- 
got cools, secondary melting may 
be performed; more current is neces- 
sary because of increased density. 
Discussion included. (C5h; Zr) 


18-C. Commercial Products Avail- 
able. E. E. Hayes. Paper from “Zir- 
conium—Technology and Economics”. 
Atomic Industrial Forum, p. 3. 
(CMA) 


The Bureau of Ships and the AEC 
have sponsored arc-melting projects 
on zirconium by the Bureau of 
Mines. Present practice at the Al- 
bany station is to melt the metal 
into a water-cooled copper crucible 
(1-in. diam. by 1-in. deep), using 
a high input and keeping the pool 
deep. The melt is then quickly 
poured from the crucible, leaving a 
slight skull, into a suitable mold. 
Graphite molds give sound castings. 
(C5h; Zr) 


Metal and alloy ingots 
weighing 25 lb. and zirconium shaped 
castings to specifications are pro- 
duced. Melting and heat treating 
equipment for zirconium and titani- 
um are being designed and manu- 
factured. (C5, J general; Zr) 


viewed. 


21-C. (English.) Study of Chlorination 
Reactions of Titanium Monoxide, A. 
N. Zelikman and T. Segarchanu. 
Journal of General Chemistry of the 
U.S.S.R., v. 26, no. 3, March 1956, p. 
721-724. (CMA) 


The chlorination of TiO was stud- 
ied in 300 to 700° C. range. TiO 
chlorinates faster than TiOz, even 
at 300° C., and the presence of car- 
bon accelerates this trend. The max- 
imum degree of chlorination is 50%. 
The reaction proceeds as 2TiO 
2€l, = TiCh + TiOz. Data are 
tabulated and illustrative material 
is shown. 6 ref. (C19r; Ti) 


22-C. (French.) Defect Elimination in 
Leaded Bronze, Journal d’Informa- 
tions Techniques des Industries de la 
Fonderie, no. 81, Oct. 1956, p. 3-5. 


The defect is characterized by 
numerous irregular slag inclusions 
which on machining produce a gray- 
ish powder. Composition of slag and 
procedure for elimination are given. 
(C21; Cu, 9-19, RM-q) 


23-C. (Russian.) Separation of Zir- 
conium and Hafnium. L. N. Komissa- 
rova and V. E. Plyushchev. Uspekhi 
Khimii, v. 25, Oct. 1956, p. 1197-1222. 
(CMA) 


The literature on the separation of 
zirconium and hafnium is surveyed. 
Twenty-seven methods are examined, 
classified under the following 
groups: (1) fractional crystalliza- 
tion; (2) fractional precipitation; (3), 
thermal decomposition; (4) sublima- 
tion and distillation of zirconium and 
hafnium halogenides, or of their 
molecular compounds (e.g. with 
phosphorus pentachloride); (5) ad- 
sorption and ion exchange; and (6) 
extraction of zirconium and hafnium 
compounds with organic solvents. 
123 ref. (C general; Zr, Hf) 


24-C. Production of Titanium Metal. 
Raw Materials and Methods Reviewed. 
Chemical Age, v. 76, Dec. 22, 1956, p. 
475-476. (CMA) 


Chemical analyses of rutile and 
ilmenites from Florida and Canada 
are compared. Rutile is more de- 
sirable because it is more readily 
chlorinated. The direct chlorina- 
tion of ilmenite produces FeCls, 


19-C, Vacuum Arc Melting Zirconi- 
um. L. S. Deitz, Jr. Paper from “Zir- 
conium—Technology and Economics”. 
Atomic Industrial Forum, p. 79-84. 
(CMA) 


Climax Molybdenum studied the 
vacuum arc melting of zirconium in 
1952-1953. The experimental arc- 
melting furnace used is described; 
the process is a batch-type. The 
Kroll-type sponge melted in the 


which is very convenient, and the 
chlorination of titania slags also 
has drawbacks. A process has been 
described which involves carbon re- 
duction of ilmenite and magnetic 
separation of iron from the resulting 
titanium oxycarbide. An Acheson- 
type furnace is used. Details as 
to charge, furnace cooling and crush- 
ing are given. (Clip; Ti, 14-9) 


a.c. arc with much splatter, caus- 
ing porosity on the outside of the 
ingot. It is difficult to raise the 


25-C. ICI’s Huge Titanium Project 
Benefits Fabricating Industries. 
Chemical Industry and Engineering, 
v. 8, Nov. 1956, p. 43-47. (CMA) 


bath temperature without increasing 
the melting rate, and the removal 
of the porous deposit on the mold 
wall was precluded. The problem of 
tin segregation in Zr-Sn alloys was 
not solved. Data tabulated. 

(C5h; Zr) 


20-C. Commercial Products of Zir- 
conium Available From National Re- 


search Corporation. F. H. Greene, Jr. — 


Paper from “Zirconium—Technology 
and Economics”. Atomic Industrial 
Forum, p. 91. (CMA) 


The activities of the National Re- 
search Corp. with zirconium are re- 


History of ICI’s interest in titani- 
um. After some research a sodium 
reduction process was chosen be- 
cause of cost advantages, especially 
in leaching out and disposing of 
the chloride byproduct. The gran- 
ular titanium is packed in drums 
and shipped to Witton to be wrought 
and fabricated. Titanium is used 
in models of advanced British air- 
craft. (C19r; Ti) 


26-C. Are and Vacuum Melting of 
Titanium. D. E. Cooper and S. A. 
Herres. 
14, 1956. p. 499-500. (CMA) 


Metal Industry, v. 89, Dec. 
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In arc melting titanium, the sole- 
noid-type magnetic field which con- 
trols arc motion also stirs the molten 
pool. Increasing the stirring rate 
decreases surface porosity to a mini- 
mum point and then increases it. 
Effects on chemical homogeneity 
also studied. The stirring breaks up 
large columnar grains which usually 
are evident when the ingot solidifies, 
but stirring must be rapid if high 
melting currents are used. 

(C5h; Ti) 


27-C. The Inventions of Bessemer 
in Relation to Nonferrous Metals. 
Hugh O’Neill. Metallurgia, v. 54, Dec. 
1956, p. 269-273. 


Account to the South Wales Local 
Section of the Institute of Metals 
referring to Bessemer’s inventions 
in nonferrous metallurgy and pro- 
cedures involving pneumatic oxida- 


tion. 15 ref. (C21) 
28-C. South African Uranium Leach 
Plants. L. A. Waspe. Mining Maga- 


zine, v. 95, Dec. 1956, p. 332-339. 


South African practice in obtain- 
ing uranite and monazite from gold 
ore residues, (C19n; Au, U) 


29-C. (French.) Thorium and _ the 
Fissionable Elements. Energie Nu- 
pe a v. 76, no. 4, Winter 1956, p. 


Properties of uranium235, urani- 
um233 and plutonium; separation of 
uranium235 from irradiated thorium. 
(C6, P general, Q general; Th, U, Pu) 


30-C. (French.) French Manufacture 
of Aluminum. Gaston Dufour. L’ In- 
genieur, v. 42, no. 168, Winter 1956, 
p. 7-11. 
Handling of bauxite, production 
and processing of alumina, prepara- 
tion of ingots. (C23, F21; Al) 


31-C. (Russian.) Methods for the 
Isolation of Carrier-Free Radioactive 
Isotopes. Communication 3. Isola- 
tion of the Radioactive Indium Iso- 
tope In1l3m, N. P. Rudenke and 
Z. V. Pastukhova. Zhurnal Neor- 
ganichaskoy Khimii, v. 1, Sept. 1956, 
p. 2164-2170. 

Method for the isolation of In113m 
from tin irradiated with neutrons 
whereby the recoil atoms of the 
radioactive indium are concentrated 
in a high-intensity electric field. 
Deposition of radioactive indium at 
the electrode proceeds best when a 
field of the intensity of 3000-4000 
volts per centimeter is applied for 
30-150 min. (C6a; In, Sn) 


39-D. Development of Continuous 
Casting at Atlas Steels, Ltd. William 
W. Jacobs.-Iron and Steel Engineer, 
v. 33, no. 12, Dec. 1956, p. 92-97. 

A number of automatic controls 
developed, size of mold changed, in- 
formation on solidification developed, 
and a method of adding aluminum to 
the mold. (D9q, D9r; ST) 


40-D. Sound Steel Without Hot Tops 
at Green River Steel Corp. George A. 
Dornin, Jr. Iron and Steel Engineer, 
v. 33, No. 12, Dec. 1956, p. 125-133. 


By the use of a process which 
starts with a short and squatty ingot 
in casting operation, pipe and segre- 
gation are minimized. The quality, 
design and forging process in con- 
nection with squatty ingots. 

(D9k, F22, ST, 9-17, 9-19) 


41-D. Influence of Manganese on 
the Desulphurization of Pig-Iron. R. 
A. Hacking and E. A. Shanahan. 
Iron and Coal Trades Review, v. 158, 
Dec, 14, 1956, p. 1427-1432. 

Sulphur is a serious problem be- 
cause of the necessity for using 
lower grade ores; manganese sul- 
phide flotation is helpful in some 
instances. 14 ref. 

(D11, CI-a, Mn, AD-a) 


42-D. Attack on Open-Hearth Re- 
fractories by Iron Oxide: Effect of 
Contaminants. A. W. Archibald. 
Iron and Coal Trades Review, v. 158, 
Dec. 14, 1956, p. 1443-1446. 
Mechanism of the attack of iron 
oxide on silica bricks. Wear is 
caused primarily by slag droplets 
(iron oxide) dissolving silica. 
(D2; RM-h) 


43-D. Oxygen in Iron and Steel 
Production. D. J. O. Brandt. Iron 
and Coal Trades Review, v. 158, Dec. 
14, 1956, p. 1451-1452. 

Oxygen can be added to inferior 
gaseous fuels to enrich the flame 
of openhearth furnaces. Bessemer 
converters using oxygen are able 
to make high-quality steel. 

(D10, D2g; ST) 


44-D. Automatic Stock-Level Con- 
trol on Blast-Furnaces. I. Kjellman 
and K, Gronblad. Iron and Steel, v. 
29, Dec. 8, 1956, p. 588-589. 
A mechanical intermittent system 
with cam-operated contact gear for 
movement-translating. (Dl1b, 18-24) 


45-D. Measurement of Gas Transit 
Time in a Blast Furnace. «. We 
Johnson. Iron and Steel, v. 29, Dec. 
8, 1956, p. 590-592. 
Sampling system using radioactive 
tracers is described. 
(D1b, Sli1q, Sl1ir) 


46-D. Studies of Blast Furnace As- 
sessment. J, . Ridgion and A. M. 
Whitehouse. Iron and Steel, v. 29, 
Dec. 8, 1956, p. 592-595. 

Statistical study of the routine op- 
erating data having influence on 
fuel consumption and productivity. 
(Dib, S12) 


47-D. Total Heat of Commercial 
Steels. J. R. Pattison. Jron and 
Steel, v. 29, Dec. 8, 1956, p. 599-600. 
Total heat of seven carbon steels 
between 0° and 650° Data for 
silicon steels, alloy steels. 
(D11; AY, Si) 


48-D. Design of Ingots. Principles 
for High Output in the Slabbing Mill. 
H. G. Jones, P. D. Dickerson and 
D. T. Steer. Iron and Steel, v. 29, 
Dec. 8, 1956, p. 612-613. 
Effect of ingot width, thickness 
and height. (D9, 5-9, 17-1; ST) 


49-D. Steelmaking, and Forum of 
Technical Progress. Steel, v. 140, Jan. 
7, 1957, p. 218-242. 

Thirty-three of the _ industry’s 
leaders contribute brief notes to out- 
line recent developments and the 
direction of future progress. Among 
the many developments mentioned 
are continuous casting for carbon 
steel, more use of rare earths and in- 
creased number of oxygen converters. 
(D general; ST) 


Fogndry 


29-E. Modernized Foundry Can Turn 
Out 75,000 Aluminum Pistons Per Day. 
George E. Toles, Automotive Indus- 
tries, v. 115, Dec. 15, 1956, p. 56-59. 
New Chrysler aluminum piston 
foundry at Highland Park has in- 


creased capacity about 50%. Auto- 
matic casting machines, — 
shears and conveyors are used. 

(E general, 18-24; 


30-E. New Developments Studied at 
Fourth Annual Meeting of ICI. Auto- 
motive Industries, v. 115, Dec. 15, 1956, 
p. 61, 161. 
Glascast shell process; investment 
“X” process. (E16c, E15) 


31-E. Green Sand Molding of Large 
Steel Casting. Charles W. Briggs. 
Foundry, v. 85, No. 1, Jan. 1957, p. 
86-93. 

Practices of 31 American and 2 
Canadian foundries; types of sand, 
reclaiming sand, bonding materials, 
mulling conditions. (E19a; ST) 


32-E. New Mechanized Nonferrous 
Foundry Stresses High Quality. Robert 
H. Herrmann. Foundry, v. 85, no. 1, 
Jan. 1957, p. 94-99. 

Mechanized molding and sand han- 
dling in jobbing foundry producing 
aluminum and bronze castings. 

(E19, 18-24; Al, Cu) 


33-E. Brass Foundry Molding Prac- 
tice. Harry St. John. Foundry, v. 85, 
no. 1, Jan. 1957, p. 100-103. 
Green sand and dry sand molding 
practices, (E19; Cu) 


384-E. Things to Watch in Produc- 
ing Sound Investment Castings. C. W. 
Schwartz. Foundry, v. 85, no, 1, Jan. 
1957, p. 110-115. 
Causes and suggested remedies of 
defects found by visual inspection. 
(E15, 9) 


35-E. Mechanization in Small Found- 
ries. Chester V. Nass. Foundry, v. 85, 
no. 1, Jan. 1957, p. 137-142. 
Factors determining extent of 
mechanization. (E general, 18-24) 


36-E. Light Alloy Casting by Frozen 
Mercury Process. Edward J. Vargo. 
Light Metal Age, v. 14, Dec. 1956, p. 
10-11, 38. 

Advantages of frozen mercury 
process are dimensional stability, 
good surface finish, ability to pro- 
duce complex castings. 

(E15; EG-a39, Hg) 


37-E. Antifreeze Techniques for 
CO: Process. Roy MclIlrath. Modern 
Castings, v. 31, Jan. 1957, p. 36-37. 
Techniques for avoiding formation 
of “COs Snow” when introducing 
carbon dioxide into cores or molds. 
(E19, E21; RM-g) 


38-E. New Idea—Warm Blast Cupo- 
las. Wm. Y. Buchanan. Modern Cast- 
ings, v. 31, Jan. 1957, p. 40. 
Recuperative hot’ blast with 
modest cost heating chamber proves 
successful in melting cast iron bor- 
ings. (E10a, W19; CI) 


39-E. Casting With Glass. Modern 
Metals, v. 12, Dec. 1956, p. 78-80. 
Procedure for making disposable 
glass molds by coating wax pattern 
with “Glascast”. Completed mold 
will stand metal pouring temperature 
as high as 3300° F. 
(E15, W19; RM-j42) 


(French.) Deformations and 
Cracks. Joseph Leonard. Fonderie, 
no. 129, Oct. 1956, p. 389-394. 
Deformation is an action of the 
whole casting causing strains and 
sometimes cracks and fissures; 
cracks and fissures can be independ- 
ent of the deformation and be af- 
fected by local phenomena; a num- 
ber of forces affect each part; the 
last may be the determinant in ex- 
ceeding tolerances. (E25, 9-22) 
41-E. Mechanized Foundry at Hor- 
wich, London Midland Region. Rail- 
way Gazette, v. 105, Dec. 7, 1956, p. 
669-671. 
Modern foundry for the manufac- 
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ture of chairs, baseplates and brake- 
blocks. (E general, 18-24) 


42-E. Centrifugal Casting Moves 
Ahead. Nathan Janco. Steel, v. 139, 
Dec. 24, 1956, p. 72-73, 

Advantages and problems of per- 
manent mold usage; water-cooled 
steel molds increasingly popular. 
(E14, W19) 


43-E. (Japanese.) Progress in Cast 
Iron and Cast Steel Techniques. No- 
butaro Kayama. Nippon Kikai Gakai, 
v. 59, no. 454, Nov. 1956, p. 13-16. 


Progress of cupola operations con- 
cerning air blast vs. gas analysis, 
specific gravity of cast material, 
coke grain size and the temperature 
of air blast. Improvement of cast 
iron material. Japanese cast iron 
standards, fluxing operations. 6 ref. 
(E10a; CI, 15-9) 


44-E. (Book.) The Diecasting Proc- 
ess. H. K. Barton. 224 p. 1956. 
Macmillan Co., 60 Fifth Ave., New 
York 11, N. Y. $5.00. 


Pressure diecasting; dies, ma- 
chines, machining, finishing, produc- 
tion techniques; glossary of die- 
casting imperfections; selective bib- 
liography. (E13) 


45-E. (Book—Russian.) Smelting and 
Casting of Light Alloys. M. B. Altt- 
man, A. A. Lebedev, A. P. Polyan- 
skiy and M. V. Chukhrov. 491 p. 
1956. Metallurgizdat, Moscow, U.S.S.R. 


Fundamental technological proc- 
esses of smelting and casting alumi- 
num and magnesium alloys; infor- 
mation on casting in sand molds, 
chill molds, pressure casting, shell 
casting and investment casting; fur- 
nace layouts for smelting. Collec- 
tion and reprocessing of tailings and 
methods of inspecting castings and 
the mechanical properties of alloys. 


21 ref. (E general, C21; Al, Mg) 
Pr ry 
Mechani Working 


20-F. Hand Rolling, Good Schedu- 
ling Boosts Mill’s Efficiency. W. G. 
Patton. Iron Age, v. 178, Dec. 27, 
1956, p. 62-64. 

Bar mill producing stainless items 
minimizes down time due to roll 
changes by careful scheduling and 
design. (F27; SS) 


21-F. Rolling of Thin Strip, Part 
II. M, D. Stone. Iron and Steel Engi- 
neer, V. 33, No. 12, Dec. 1956, p. 55-76. 


Pressure multiplication factor and 
rolling torque are expressed as a 
function of roll bite friction, flat- 
tened roll contact length and strip 
thickness being rolled. Nomograph 
for determining rolling pressures and 
owers. Power requirement per ton 
is expressed by work roll size, speed 
of rolling. (F23; 4-3) 


22-F. Hot Extrusion of Carbon 
Steel Solid Sections. Joseph K. Seyler. 
Iron and Steel Engineer, v. 33, no. 12, 
Dec. 1956, p. 89-91. 


Hot extrusion is a specialized tool, 
particularly suitable for small orders 
and complicated sections. (F24; CN) 


23-F. Cause and Prevention of Hot 
Strip Work Roll Banding. Charles E. 
Peterson. Iron and Steel Engineer, v. 
33, no. 12, Dec. 1956, p. 98-101. 


Three practices suggested: remove 
all scale from strip before entering 
finishing stands; select a roll ma- 
terial combining high hardness with 
freedom from graphite; apply large 
quantities of water at elevated tem- 
peratures to keep the rolls cold 
while rolling. (F23; 4-3) 


METALS REVIEW (38) 


24-F. Relative Value of Various 
Gases for Scarfing. W. M. Bloom. 
Iron and Steel Engineer, v. 33, no. 12, 
Dec. 1956, p. 141-147. 


Factors include oxygen cost, flame 
propagation rates, operational man 
hours and maintenance. Acetylene 
was selected in the plant described. 
(F21e, RM-g33) 


25-F. Cold Forged Superalloys. Steel, 
v. 139, Dec. 3, 1956, p. 126. 


Variety of parts cold forged to 
close tolerances show high finish and 
excellent flow pattern. 

(F22, T7; SGA-h) 


26-F. Rolling and Forging of Zir- 
conium. R, S. Stewart and W. C. 
Greenleaf. Paper from “Zirconium— 
Technology and Economics”. Atomic 
Industrial Forum, p. 19-23. (CMA) 


Zirconium will be processed main- 
ly on rugged, high-production steel 
mill equipment for some time, but 
this is satisfactory if operators are 
specially trained. Zirconium has 
a wide hot workability range. 
Quenching hardens but slightly. De- 
scaling of tight oxide must be me- 
chanical. The reduction of zirconi- 
um ingots to billets, slabs or bars 
is accomplished on heavy-duty forg- 
ing hammers or presses; small in- 
gots may be cogged on small bloom- 
ing mills. Preheating, forging and 
post-annealing are discussed. Roll- 
ing operations and sizes and shapes 
of billets and bars are enumerated. 
Fabrication of cold-rolled strip on 
modern continuous strip mills is 
described. (F23, F22; Zr) 


27-F. Drawing and Extrusion of 
Zirconium. S. French. Paper 
from “Zirconium — Technology and 


Economics”. Atomic Industrial Forum, 
p. 25-27. (CMA) 


After casting zirconium into billets, 
the usual method of hot breakdown 
into tubes is through extrusion, in- 
volving lamellar flow by means of 
a 45° cone placed before the die; 
2200 and 2450-ton universal presses 
with 6-in. diameter liners are used. 
Billet preparation is needed. The 
slow operation of tube reducing fol- 
lows extrusion, Cold drawing is used 
for finishing; essentials are good 
lubricant, a good undercoat and a 
reasonable drawing speed. Straight- 
ening is complicated by the stiff- 
ness of zirconium. (F24, G4; Zr) 


28-F. Zirconium Products. E. A. 
Wright. Paper from “Zirconium—Tech- 
nology and Economics”. Atomic In- 
dustrial Forum, p. 95-99. (CMA) 


Wolverine Tube Division of Calu- 
met and Hecla, Inc., has pioneered 
in fabrication techniques for zir- 
conium and zirconium alloys. The 
metal should not be extruded into 
tubes without first being jacketed 
in copper, red or yellow brass or 
Ti-namel steel; any surface alloy 
formed must be removed. Many 
sizes of zirconium billets have been 
extruded. Many problems must be 
solved before zirconium tubes can 
be formed by rotary piercing. Lub- 
rication and annealing problems dis- 
cussed. (F24, 4-10; Zr) 


29-F. High-Speed Rolling Mill; Cold 
Rolling Tinplate Production at EBBW 
Vale. Electrical Review, v. 159, Dec. 
14, 1956, p. 1083-1087. 


Welsh mill rolls strip at 5000 ft. 
per min. Plant also contains a two- 
stand tandem temper mill capable 
of 4000 ft. per min. 

(F23, 1-17, W22; CN) 


30-F. Rolling Mill Operation. Use 
of New Recording Techniques. E. A. 
Chard, W. W. Hastings, D. F. Nettell 
and A. M. Mech. Iron and Steel, 
v. 29, Dec. 8, 1956, p. 605-608. 


Punched tape technique and anal- 
ysis of tape; channel recorder tech- 
nique, its apparatus and operational 
use; analysis of charts. (F23, X14) 


31-F. Time Characteristics of the 
Slabbing Mill. H. G. Jones, D. T. 
Steer and P. D. Dickerson. Iron and 
Steel, v. 29, Dec. 8, 1956, p. 608-612. 
Analysis of rolling components; 
time in contact with rolls; time out 
of rolls not tilting and with tilting; 
time to roll an ingot and influence 
of rolling speed. (F23, 4-2, 3-17) 


32-F. Some Effects of Lubricants 
in Cold Rolling Thin my ae oF 
Whetzel, Jr., and Charles Wyle. Metal 
Progress, v. 70, Dec. 1956, p. 73-76. 
Maximum reduction of thin strip 
can be increased from 12 to 62% at 
the same rolling speed by changing 
the lubricant. (F23, 4-3; NM-h) 


33-F. Magnetic Rolls Cut Crop 

ae Steel, v. 139, Dec. 17, 1956, p. 

Magnetic rolls position tubing for 
cropping. (F29p, W12; 4-10) 


34-F. Forming Forum on Technical 
Progress. Steel, v. 140, Jan. 7, 1957, 
p. 366-372. 

Fourteen of the industry’s execu- 
tives contribute to a symposium on 
progress. A few of the changes 
mentioned are growth of powder 
metal industry, hot extrusion of 
finish products, improved lubrica- 
tion for severe forming operations 
and more complex bending equip- 
ment. 

(F general, G general, H general) 


35-F. New Techniques and Equip- 
ment Permit Broader Applications of 
Rotary Swaging. Andrew E. Rylander. 
Western Machinery and Steel World, 
v. 47, Dec. 1956, p. 64-67. 
Improvements include greater 
opening of dies permitting entry of 
bulbous parts, longer dies, use of 
yaad — and hydroform swaging. 


36-F. (Russian.) Investigating the 
Conditions of Titanium Alloy Rolling. 
V. K. Belesevich, et al. Jzvestiva 
Akademii Nauk SSSR, Otdeleniye 
Tekhnicheskikh Nauk, no. 10, Oct. 
1956, p. 15-27. 

Investigation of a two-component 
alloy of titanium with aluminum 
used in rolling sheet. The micro- 
structure, gas saturation, plasticity, 
resistance to deformation during roll- 
ing, properties and the change in 
properties in relation to rolling tem- 
perature of the alloy are studied. 
(F23, M27, Q general; Ti, Al) 


S@condary 
MechagicalWorking 


Forming and Machining 


11-G. How to Find the Cheapest 
Machining Methods. Robert T. Hook. 
American Machinist, v. 100, Dec. 31, 
1956, p. 72-75. 

The most productive approach to 
cutting costs, except for replace- 
ment of old machine tools, is in 
changing cutting tools, machining 
methods and in choice of materials. 
(G17, A4s) 


12-G. High S -Heavy Feed Com- 
bo . . Boosts USSR Output. American 
Machinist, v. 100, Dec. 31, 1956, p. 76-80. 
Machine tool cutting with up to 
% and % in. per revolution, at 
higher than normal surface speeds 
raised productivity in some shops 
more than 50%. (G17) 


18-G. Cold Extrusion of Special 
Nuts Cuts Costs 50%. Olaf Stepanek. 
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American Machinist, v. 100, Dec. 31, 
1956, p. 88-90. (From Czechoslovak 
Heavy Industry, No. 5, 1956.) 
Manufacture of wheel nuts with 
hydraulic presses. originally de- 
veloped for working thermoplastics, 
(G5, T7f) 


14-G. Here’s How We Designed an 
Automated Plant. R. L. Hiller. Ameri- 
can Machinist, v. 100, Dec. 17, 1956, 
p. 105-109. 

New G. E. “55” motor plant in 
Schenectady uses straight-line flow 
of parts from coiled steel, used for 
punchings, to complete motors. 

(G general, 18-24) 


15-G. Car Wheel Manufacture: 
High-Rate Production of the Works of 
Joseph Sankey and Son, Ltd. Awuto- 
mobile Engineer, v. 46, Dec. 1956, p. 
526-533. 
Rolling of rims; welding of circles; 
assembling and finishing of wheels. 
(G11, K general, T21) 


16-G. Automatic Flame Cutting 
Closes the Design-Production Gap. 
Robert N. Williams. Industry and 
Welding, v. 30, Jan. 1957, p. 68-71. 
Produces accurate parts suitable 
for welding at a rapid rate; permits 
initial model changes to be made 
cheaply. (G22) 


17-G. Rugged Carbide Tools Speed 
Die Block Machining. F. W. Lucht 
and T. Kreuzer. Iron Age, v. 178, 
Dec. 20, 1956, p. 78-79. 

Suggestions on best procedure for 
quickly removing excess stock in 
large dies with use of carbide tipped 
face milling cutters. (G17b, W25) 


18-G. When to Convert to Stamp- 
ing. Federico Strasser. Iron Age, 
v. 178, Dec. 20, 1956, p. 84-87. 
Determination by use of functional 
designs when stamping the part will 
be an improvement compared to 
casting, forging or machining. 
(G3, 17-1) 


19-G. Ductile Spring Steel With- 
stands Severe Forming. Iron Age, v. 
178, Dec. 20, 1956, p. 90. 
Composition and advantages of 
special spring steel for automotive 
piston ring. 
(G general, T21; ST, SGA-b) 


20-G. Draw Bending Keeps Output 
Up, Costs Down, S. L. Santillo. Iron 
Age, v. 178, Dec. 27, 1956, p. 58-59. 
Automatic draw bending allows 
accuracy within + %° for 800 bends 
hourly in tubing or bar stock. 
(G6, 4-5, 4-10) 


21-G. Cold Extrusion of Titanium. 
A.M. Sabroff and P. D. Frost. Light 
Metal Age, v. 14, Dec. 1956, p. 19-20. 


Advantages of cold extruding ti- 
tanium are strengthening through 
work hardening, time and material 
savings, good tolerances and finish, 
and production of an uninterrupted 
fiber flow. A surface treatment was 
developed by Battelle for titanium 
extrusion. material; an adherent, 
continuous coat is provided by im- 
mersion in a fluoride-phosphate bath. 
Cold extrusion studies were carried 
out on titanium grades AMS 4900 
and AMS 4921. Working pressures 
are comparable with those in cold 
extruding steel. Data are tabulated 
and curves are shown. (G5; Ti) 


22-G. Forming 6A1-4V_ Titanium 
Alloy. A. G. Lucas. Light Metal 
Age, v. 14, Dec, 1956, p. 21-24, 42. 
(CMA) 


Ti-6A1-4V sheet can be formed 
on typical equipment at both room 
and high temperatures, and this fact 
is applied by Boeing in airframe con- 
struction. Forming must be com- 
plete enough to allow cold clamp- 


ing of the part in the aging treat- 
ment (4 hr. at 1000° F..); the fixture 
used is described. Most Ti-6A1-4V 
forming is done in the annealed 
state. At 6t bend radius is possible 
with conventional equipment at 
68° F. A formability index is shown 
graphically which compares _ Ti- 
6A1-4V with RC-70 and other ti- 
tanium alloys. (G general, Q23q; Ti) 


23-G. Fuel Injectors Call for Mi- 
croscopic Methods. John Hedges. Ma- 
chinery, v. 68, Jan. 1957, p. 127-131. 
Techniques for production, finish- 
ing and inspection. 


(G general, L general, S general, 
W111) 


24-G. “Mastering” Master Gears. 
Martin A. Hartman. Machinery, v. 
63, Jan. 1957, p. 134-140. 

Preparation of spur and helical 
external master gears: composition, 
tolerances, forming, grinding and in- 
specting. (G17, G18, T7a) 


25-G. Fabrication of Aluminum: 
Press Forming, Roll Forming, Forg- 
ing. V. A. McChesny. Modern Me- 
tals, v. 12, Dec. 1956, p. 66-73. 


Factors determining alloy selec- 
tion, forming or forging method, de- 
sign and lubrication of die and an- 
nealing. (Gi, Gill, F22, J23; Al) 

26-G. Aircraft Bolt Production 
Stepped up 16 Times. Pacific Factory, 
v. 86, Dec. 1956, p. 30. (CMA) 


Voi-Shan Manufacturing Co, (Cul- 
ver City) switched to cemented car- 
bide dies in hot heading titanium 
aircraft bolts and increased produc- 
tion 16 times. The increase is at- 
tributed to improved resistance to 
galling and seizing. Hot heading is 
used in preference to cold heading 
because of the superior physical 
qualities of the fastener. The proc- 
ess is described. Special precision- 
built Carboloy grade 190 dies last 
as long as 50,000 bolts before failure. 
(G10, T7; Ti) 


27-G. Conventional Equipment 
Adapted to Special Forming Problem. 
‘oman Factory, v. 86, Dec. 1956, p. 32. 


Titanium alloy sheet is formed on 
conventional equipment by Boeing. 
Integrally heated toolsteel dies show 
promise of being adaptable to drop- 
hammer operations; a flame-sprayed 
coating of Ni-Cr-B is appplied as 
a lubricant. One punch thus pro- 
tected has not shown corrosion or 
wear damage. Electric heat is used 
for heating blank sheet, but pre- 
mixed gas heat is preferable for 
integrally heating the larger tools. 
While forming problems remain, 
Ti-6Al-4V has been _ successfully 
formed into complex shapes. 

(G general, F22n, W23; Ti) 


28-G. Wrap-Around Eases Bending 
- Steel, v. 139, Dec. 3, 1956, 
Pp. 


Stretch forming machine main- 
tains contours of a thin corrugated 
aluminum sheet bent 180°. (G9; Al) 


29-G. The Use and Properties of 
Non-Flammable Liquids in Manufac- 
turing Process. David Milne. Steel 
aceasta v. 42, Dec. 1956, p. 686-691, 
Necessary properties of liquids 
used for hydraulic fluids, machining 
operations, metal cleaning, sound 
deadeners, rustproofing, stretcher 
rolling operations, painting opera- 
tions and quenching of heat treated 
metals. 
(G general, L general, J26, 1) 


30-G. Phases of Hole Grinding. 
Part I. John E. Hyler. Steel Proc- 
essing, v. 42, no. 12, Dec. 1956, p. 
695-699 


Consideration of methods, ma- 
chines and problems in _ internal 
grinding. (G18j) 


31-G. Bending by Rolling of Fer- 
rous and Non-Ferrous Plate. Part 1. 
E. L. Tinley. Welding and Metal 
Fabrication, v. 24, No. 12, Dec. 1956, p. 
452-455. 

Various forms in which designs of 
roller bending machines have been 
developed to meet the varied re- 
quirements of the plate fabricating 
industry, Reference chart indicating 
best applications for machine types. 
(G11; ST, 4-3) 


32-G. The Zirconium Program at 
Bridegport Brass Company. R. S. 
French. Paper from “Zirconium— 
Technology and Economics”. Atomic 
Industrial Forum, p. 69-71. (CMA) 
The interest of Bridgeport Brass 
in zirconium has, until recently, been 
one of research in deep drawing 
zirconium shells. A means of mak- 
ing zirconium tubes ranging from 
3-in. extrusions to %-in. sizes (cold 
drawn); rod has also been extruded. 
Problems of analysis and annealing 
discussed. (G4b, F24; Zr) 


33-G. German Production Methods 
Today. William F. Schiecher. Ma- 
chine and Tool Blue Book, v. 52, Jan. 
1957, p. 103-112. 
Progress of German industry, par- 
ticularly the machine tool industry, 
since World War II. (G general) 


34-G. How Ford Increased Produc- 
tion With Ceramic Tools. Machine 
and Tool Blue Book, v. 52, Jan. 1957, 
p. 140-143. 

Since applying cemented oxide 
tools, changes have been reduced, 
cycle time reduced, machine speeds 
increased and finishes improved. 
(G17, T6, 6-20) 


35-G. Some Observations With the 
Electric Spark Machining Process. 
G. R. Wilms and J. B. Wade. Metal- 
lurgia, v. 54, Dec. 1956, p. 263-268. 

A study of spark machining of 
aluminum, antimony, chromium and 
iron and of resultant cracking and 
deformation. 14 ref. 

(G24a; Al, Sb, Cr, CI) 


36-G. When to Consider Aluminum 
Cold Extrusions. R. A. Guadt. Pa- 
cific Factory, v. 86, Dec 1956, p. 26-27. 
Six factors to consider when de- 
signing toward cold extruusion; al- 
loys and finishes available. 
(G5, 17-1, Al) 


37-G. Better Metals Formed on Im- 
proved Presses and Dies. Production, 
v. 39, Jan. 1957, p. 115-120. 
Description of new Chrysler stam 
ing plant at Twinsburg, Ohio. (G3) 


38-G. Machining Forum on Tech- 
nical Progress. Steel, v. 140, Jan. 7, 
1957, p. 332-350. 
Twenty-one of the _ industry’s 
executives outline recent develop- 
ments. <A few of these advances 
are increasing use of tape and card 
controls in small lot production 
shops, greater use of surface grind- 
ers, ceramic tooling factor in future 
tool design, (G17, G18, G19, G24) 


Piweer 
Mesall@rgy 


5-H. Metal Powder Parts Get New 
Look. Steel, v. 139, Dec. 3, 1956, p. 
121-124. 

Intricate and larger parts made 
possible by multiple motion presses 
increase use of metal powder prod- 
ucts. (H14) 


(39) FEBRUARY, 1957 





6-H. Powder Metallurgy of Zirconi- 
um. H. S. Kalish. Paper from 
“Zirconium — Technology and Eco- 
nomics”. Atomic Industrial Forum, 
p. 29-33. (CMA) 

Zirconium powder prepared by de- 
composition of ZrH is irregular and 
somewhat sintered together, that 
from leaching zirconium produced by 
magnesium reduction is spheroidal 
and uniform, and that from calcium 
reduction of ZrOz is lacy and ag- 
golmerated. Leached sponge is 
more free from oxygen and nitrogen 
than the others. asic methods of 
fabricating zirconium powders are 
enumerated and described. Cer- 
mets are produced from zirconium 
powders. A Zr-U system of alloys 
made by powder re has 
been studied. (H general; Zr) 


7-H. Infiltration of Cermets for 
Improved Toughness. Claus G. Goet- 
zel and John B. Adamec. Metal 
Progress, v. 70, p. 101-106. 
Composite structures produced by 
impregnating porous titanium car- 
bide compacts with a metallic binder 
have better impact strength and 
oxidation resistance than conven- 
tional cermets. (Hi16e, 6-20) 


H@at 
Treatment 


21-3. Modernization Can Cut Costs 
in Annealing Malleable Iron. Carl L. 
Ipsen. Foundry, v. 85, no. 1, Jan. 
1957, p. 104-109. 

Benefits obtained by modern heat 
treating furnaces, which are de- 
signed to provide temperature con- 
trol, controlled atmosphere, flexi- 
bility in speed of production. 
(J23, W27; CI) 


22-3. How to Get More Out of 
Beryllium Copper. John T. Richards. 
Materials and Methods, v. 44, no. 6, 
Dec. 1956, p. 112-114. 


New heat treatments described 
and influence of beryllium content, 
rolled temper, aging temper, heat- 
ing rate during aging, metal thick- 
ness and grain direction summarized. 
(J27d, Cu, Be) 


23-J. Current Heat-Treatment Prac- 
tice. R.J. Brown. Metal Treatment 
And Drop Forging, v. 23, Dec. 1956, 
p. 503-511. 
Current furnace types; examples 
of all types of heat treatment. 
(J general, W27) 


24-3. Fine Grained Brass for Deep- 
er Draws. Steel, v. 139, Dec. 24, 1956, 
p. 66-67. 

Continuous annealing of brass 
strip gives superior ductility and al- 
lows fine finish. 

(J23, 1-11, Q23p; Cu) 


25-J. The Metallographic View. 
Point 29.. Nitriding the Lower Alloy 
Steels. Howard E. Boyer. Steel Proc- 
essing, v. 42, Dec. 1956, p. 700-701, 708. 


Special alloy steels have the best 
nitriding properties, but a member 
of conventional alloy steels contain- 
ing chromium, vanadium, manga- 
nese or molybdenum respond to am- 
monia gas nitriding. (J28k, M27; AY) 


26-J. The Heat Treating Pilot 
Plant—A New Industrial Aid. H. Ross. 
Steel Processing, v. 42, Dec. 1956, p. 
705-708. 

Use of pilot plant enables manu- 
facturers to anticipate and meet 
problems arising in commercial pro- 
duction; stimulates research, 

(J general, A9j) 


METALS REVIEW (40) 


27-3. Gear Hardening Unit Brings 
Operating Savings. Western Metals, 
v. 14, Dec. 1956, p. 53-54. 
Flame hardening of winch gears 
results in superior products and 
lower costs. (J2h, T7) 


28-J. (French.) Control Problems in 
Surface Hardening by Induction. C. 
Di Pieri, Metallurgie et la Construc- 
tion Mecanique, v. 88, no. 11. Nov. 
1956, p. 931-937. 


High-frequency electronic genera- 
tors; matching loads, regulation of 
inductor current and control of gen- 
erator power. (J2g, W28) 


29-J. (Japanese.) Heating of Alumi- 
num Alloys. Tadakazu Hatori. Metals, 
v. 26, Dec. 1956, p. 964-965. 


Heat absorption characteristics of 
aluminum alloys, methods of heat- 
ing, soaking time. (J2, Pllk; Al) 


30-J. Tempering of Plain Carbon 

Steels. E. D. Hyam and J. Nutting. 

Phy: and Steel, v. 29, Dec. 8, 1956, p. 
4, 


Mechanical properties and micro- 
structure; experimental methods for 
metallographic examination; micro- 
structural analysis; Meyer index de- 
terminations and carbide particle 
size distributions. 

(J29, N8a, Q29, CN) 


31-J. Fourth Stage of Tempering. 
Kehsin Kuo. Iron and Steel, v. 29, 
Dec. 8, 1956, p. 645-650. 


Experimental method for elec- 
trons, microscopic examination of 
alloy carbides precipitated, especial- 
ly for molybdenum steels, vanadium 
and titanium steels and chromium 
steel; hardness measurements with 
increasing tempering temperature. 
(J29, N8r, Q29; AY) 


32-3. Tempering and Nitriding of 
3% Chromium Steels. C.C. Hodgson 
and H. G,. Baron. Iron and Steel, 
v. 29, Dec. 8, 1956, p. 623-628. 


Influence of tempering tempera- 
ture, duration of tempering and 
the carbon content of the steel on 
the response to nitriding of steels 
differing essentially only in carbon 
content. (J29, J28k; AY, Cr) 


33-J. Safe Operation of Atmosphere 
Furnaces. J. Huebler. Metal Pro- 
gress, v. 70, Dec. 1956, p. 79-83. 


Furnace user’s responsibility is to 
see that the equipment is in perfect 
working order, and to provide com- 
petent well-educated operators. Re- 
sponsibilities of the manufacturer. 
6 ref. (J2k, A7p, W27) 


34-J. Heat Treating Forum on 
Technical Progress. Steel, v. 140, Jan. 
7, 1957, p. 292-304. 


Twenty of the industry’s leaders 
briefly point out progress and 
trends. A few of the trends are 
more automation in heat treating, 
automatic atmosphere control, more 
compact furnaces. 

(J general, W27, W28) 


35-J. (Russian.) Investigating the 
Recrystallization of Titanium and Its 
Alloys. Effect of Annealing Tempera- 
ture on the Mechanical Properties and 
Microstructure of Titanium. Ye. M. 
Savitsky and M. A. Tylkina. Investiya 
Akademii Nauk SSSR, Otdelemiya 
Tecknicheskikh Nauk, no. 10, Oct. 
1956, p. 125-127. 


Effect of annealing temperature 
in the range of 600-1300° F. on the 
structure and the mechanical prop- 
erties of deformed titanium. Prior 
to tension and impact resistance 
tests, the iodic and magnothermic 
titanium specimens were annealed at 
600, 700, 900, 1000, 1200 and 1300° F. 
for 1 hr. in evacuated quartz am- 
poules. (J23c, Q general, 2-14; Ti) 


Ass ling 
and ing 


25-K. Automatic Welding Speeds 
Fabrication of Lake Vessel Sub-Assem- 
blies. Industry and Welding, v. 30, 
Jan. 1957, p. 52-54, 64. 

Automatic welding saved 20% in 
welding time on hull and housing 
of freighter “George M. Humphrey”. 
(K1, T22) 


26-K. Redesign for Projection Weld- 
ing Yields First Space Saving Rec- 
tangular Motor. Industry and Weld- 
ing, v. 30, Jan. 1957, p. 58-63. 


New small accessory motor of 
rectangular shape made possible by 
projection welding. (K3q) 


27-K. Solder Aluminum to Other 
Metals. Kenneth V. Lutz. Industry 
-_ Welding, v. 30, Jan. 1957, p. 74 


New soldering alloys and fluxes 
make it possible to join aluminum 
to steel, stainless steel, Monel, nickel, 
copper and brass. (K7; Al, SGA-n) 


28-K. Welded Umbrella Supports 
Stadium Shell. Jron Age, v. 178, Dec. 
20, 1956, p. 83. 
Self-supporting welded steel shell 
built at Georgia Tech. 
(K general, T26) 


29-K. Flash Weld Titanium to J 
Strengths. Iron Age, v. 178, Dec. 27, 
1956, p. 57. 

Procedure for welding titanium 
similar to that used for steel ex- 
cept a low upset pressure is best. 
(K8r; Ti) 


30-K. Tips for Ultrasonic Solder- 
ing of Aluminum. Ralph Reynolds. 
Light Metal Age, v. 14, Dec. 1956, 
p. 16. 

Metals suitable for ultrasonic 
soldering; suggestions for obtaining 
the best results include cleaning, 
preheating and lacquering all sold- 
ered areas likely to be exposed to 
adverse weather. (K7; Al) 


31-K. Soldering Keeps Up to Date. 
Steel, v. 139, Dec. 17, 1956, p. 86-90. 


New solders and techniques used 
in joining materials such as stain- 
less, titanium, molybdenum, alumi- 
num, glass and ceramics; usage of 
ultrasonic equipment. 

(K7, W29; SS, Ti, Mo, Al) 


32-K. This Building Is Welded. 
Steel, v. 139, Dec. 24, 1956, p. 64-65. 


Frame for 19-story office build- 
ing welded with automatic sub- 
merged-arc welder. (Kle, T26; ST) 


$3-K. Inert-Tungsten-Arc Butt Weld- 
ing of Zircaloy-2 Tubes. J. W. Linga- 
felter. U. 8. Atomic Energy Commis- 
sion. HW-43049, Aug. 1, 1956, 23 p. 
(CMA) 

A 52-ft. internally ribbed tube of 
Zircaloy-2 was butt welded from 
three smaller sections by the inert- 
tungsten-arc method, using a copper 
backup plug. The joints were fully 
penetrated and contained no _sig- 
nificant porosity or contamination. 
Equipment and welding procedure 
described. (Kid; Zr, 4-10) 


34-K. Fusarc/CO:, a New Welding 
Process. E. J. Mitchell and W. E. 
Freeth. Welding and Metal Fabrica- 
hen, v. 24, No. 12, Dec. 1956, p. 431- 
438. 


New development in arc welding in 
which a continuous covered elec- 
trode of special design is deposited 
under a shield of COs The com- 
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bined use of flux and gas shielding 
enables a unique combination of 
metallurgical and operational prop- 
erties to be obtained at high weld- 
ing speeds. (K1) 


35-K. Welding Technology in the 
U.S.S.R. Welding and Metal Fabri- 
cation, v. 24, No. 12, Dec, 1956, p. 439. 


Electro-slag method being used by 
25 plants for welding heavy plate 
and large sections. Automatic metal- 
arc welding widely used, 40% of 
welding in U.S.S.R. being auto- 
matic. Gamma-ray equipment has 
largely displaced X-ray equipment 
in aren inspection work. 
(K1, S18e, T-22; 4-3) 


36-K. Equipment for Metal Bonding. 
R, A. Johnson. Welding and Metal 
Fabrication, v. 24, No. 12, p. 447-451. 
Types of adhesives and methods 
ya nts heat and pressure. 


37-K. Time-Temperature Dependence 
of Austenitic Stainless-Steel Welded 
Joint Components. J. MHeuschkel. 
Welding Research, v. 21, Dec, 1956, p. 
569-581. 

Relation of “weldability” to ductil- 
ity, composition, microstructure and 
its orientation. “Weldability” ideal 
defined. 22 ref. (K9n, 17-2; SS) 


38-K. Metal Finish Seam Welding. 
W. J. Allen and M. L. Begeman. 
Welding Research, v. 21, Dec. 1956, p. 
597s-603s . 

Considerable similarity found be- 
tween schedules for mash seam weld- 
ing and finish seam welding; with 
proper conditions a good finish sur- 
face can be consistently maintained 
on one side of sheets. (K3p) 


39-K. The Welding of High-Strength 
Aluminum Alloys in Heavy Sections. 
Willis G. Groth and Richard A. 
Matuszeski. Welding Research, v. 21, 
Dec. 1956, p. 616s-622s. 

Investigations indicate that 5154 
and 5056 aluminum alloys in heavy 
sections handle satisfactorily and 
have mechanical property advant- 
tages over 6061 alloy for many ap- 
plications. 

(K general, Q general; Al) 


40-K. A Dew Point-Temperature 
Diagram for Metal-Metal Oxide Equili- 
bria in Hydrogen Atmospheres. W. 
H. Chang.Welding Research, v. 21, 
Dec. 1956, p. 622s-624s. 
New diagrams for use as a guide 
for furnace brazing in hyrogren at- 
mospheres. 6 ref, (K8j, Ni5a; H) 


41-K. Plasticity Committee. Paul 
Ffield. Welding Research Council 
Yearbook, 1956, p. 18. 

A manual on the design and fabri- 
cation of large field-welded engineer- 
ing structures has been prepared 
and will be available soon, 

(K general, T26, 18-17) 


42-K., Structural Steel Committee. 
LaMotte Grover. Welding Research 
Council Yearbook, 1956, p. 27-31. 

The following projects are dis- 
cussed: wedge beam investigation 
at Columbia University, welded in- 
terior beam and column connections 
at Lehigh University, and transfer 
of stresses in welded cover plates 
at University of Florida. 

(K general, T26; ST, 17-1) 


43-K. Resistance Welding Research 
Committee. John F. Randall. Welding 
—* Council Yearbook, 1956, p. 


Investigations underway: series 
spot welding and flash welding at 
Rensselaer Polytechnic Institute; 
seam welding at University of Texas; 
fatigue of spot welding at Ecole 
Polytechnique; and contact resist- 


ance welding at Johns Hopkins Uni- 
versity. (K3, A9) 


44-K. Welding Procedures Commit- 
tee. L, J. Larson. Welding Research 
Council Yearbook, 1956, p. 40-41. 


The project on postheat or thermal 
stress-relieving treatments has been 
given highest priority. (K9q, Jla) 


45-K. High Temperature Braze 
Process Versatile Tool for Jet Engine 
Metals. John V. Long, George D. 
Cremer and Richard S. Mueller. 
Western Metals, v. 14, Dec. 1956, p. 
58-61. 

Applications of brazed assemblies 
in compressor, combustor, turbine 
and after-burner areas of jets. 

(K8, T24b; SGA-h) 


46-K. (Japanese.) Welding Agents for 
High Speed Steel. Hidetsugu Tada. 
Metals, v. 26, Dec. 1956, p. 966-968. 


Methods of welding using weld- 
ing agents; experimental results. 
(K general; TS) 


47-K. Butt-Weld Tooling for Thin 
Gauge Aluminum, Gilbert C. Close. 
_— Metal Age, v. 14, Dec. 1956, p. 


Deals with the “chill-shunting 
theory” used in butt-welding thin- 
gage aluminum, and the weld tool- 
ing that makes application of this 
theory possible. (Kld, W29; Al) 


48-K. Semi-Automatic Welding Cuts 
Production Costs. Charles F. Ayers. 
Pacific Factory, v. 86, Dec, 1956, p. 
22-23. 

Versatility has been achieved by 
turning jigs for the position of the 
work, and hand-held “dams” for the 
containment of the hot-flowing flux. 
(Kle, W29) 


49-K. 
on Technical Progress. 
Jan. 7, 1957, p. 386-394. 
Short contributions by 22 execu- 
tives in the industry on recent 
trends. A few of these are the trend 
in fasteners to closer tolerances and 
higher strengths, growing usage of 
silver alloy brazing, welding becomes 
more mechanized for greater pro- 
ductivity and metal bonding adhe- 
sive finds increasing acceptance, 
(K general) 


50-K. (Russian.) Automatic Electric 
Arc Welding of Titanium. S. M. Gure- 
vich, C. V. Mishehenko and Ye. O. 
Paten. Avtomaticheskaya Svarka, No. 
5, Sept.-Oct. 1956, p. 1-12. 


Technology of electric-arc welding 
of titanium with nonconsumable 
electrode in an inert-gas_ stream; 
characteristics of automatic weld- 
ing of titanium under flux; data on 
the structure and mechanical prop- 
erties of weld seams. (Kid; Ti) 


51-K. (Pamphlet—Russian.) Solder- 
ing of Aluminum and Its Alloys With 
the Use of Ultrasonic. G. I. Apukh- 
tin. Informatsjya O Nauchno-Issle- 
dovatel’ skikh Robotakh (Information 
on Research Works), No. I-56-3, Mos- 
cow, 1956. 

New method for soldering alumi- 
num and its alloys, with the aid of 
ultrasonics, in which mechanical 
cleaning of the surfaces is sup- 
planted by the phenomena of cavita- 
tion in the fused solder produced 
by ultrasonic vibrations in the solder- 
ing iron tip. Generation of the 
vibrations is accomplished by means 
of magnetostrictional vibrators. 
Table of special solders, their con- 
tents and properties, and schematic 
drawings of the equipment are in- 
cluded. This method may be adap- 
ted to ferrous and nonferrous met- 
als. (K7h; SGA-f) 


Joinings and Assembly Forum 
Steel, v. 140, 


39-L. Latest Equipment Displayed 
at Metal Finishing Show. Automotive 
— v. 115, Dec. 15, 1956, p. 


Display of coated abrasive equip- 
ment at Metal Finishing Show; use 
of coated abrasives for polishing 
metal parts having difficult con- 
tours. (L10b; NM-j) 


40-L. Pickle Liquor Recovery. 
Chemical and Engineering News, v. 
35, Jan. 7, 1957, p. 64-65. 


New processes eliminate waste 
problem, keep acid content of pick- 
ling bath uniform, increase pickling 
capacity, reduce sulphuric acid con- 
sumption. (L12g, A8b) 


41-L. Protecting Steel From Rust: 
Results of Surface Treatment Tests. 
Corrosion Technology, v. 3, Dec. 1956, 
p. 393-396. 


Pretreatment of surface prior to 
painting to remove or neutralize rust 
is recommended. (L10, L12, R11) 


42-L. New Hot-Dip Galvanizing 
Plant. Corrosion Technology, v. %& 
Dec. 1956, p. 397-399. 


Ideal Casements Ltd. plant at 
Reading, England, incorporates sev- 
eral new ideas. (L16, 10-5, Zn) 


43-L. Yorkshire Firm’s Pickling 
and Painting Plant. Corrosion Tech- 
nology, v. 3, Dec. 1956, p. 400. 


Equipment and processes of the 
_— Mount iron works of Robert 
Dempster and Sons Ltd. 

(L12g, L26n, W3, 10-5; Fe) 


44-L. Automatic Cleaning Unit 
Adapted to Job Shop Use. Eugene F. 
Anderson. Foundry, v. 85 no. 1, Jan. 
1957, p. 224-226. 


Abrasive blasting for castings un- 
suitable for tumbling. (L10c; 5) 


45-L. Hard-Facing Doubles_ the 
Life of Coal Crusher Teeth. Linde 
Tips, v. 36, no. 1, Winter 1957, p. 18. 


Cobalt-chromium-tungsten rod is 
used for hard-facing new teeth, 
chromium-magnesium-iron rod for 
rebuilding worn and broken teeth. 
(L24, W15; AY; 18-22) 


46-L. Protecting Molydenum at 
High Temperatures. J. J. Harwood. 
Materials and Methods, v. 44, No. 6, 
December 1956, p. 84-89. 


The reason for molybdenum pro- 
tective coating for high tempera- 
ture. Methods of coating; (1) elec- 
trodeposited coating such as nickel 
plate, chromium plate, and chromi- 
um-nickel plate; (2) cladding; (3) 
sprayed metal coating; (4) diffusion 
coating; (5) molybdenum disilicate 
coating; (6) ceramic coating. Re- 
sults of oxidation rate with tem- 
perature, time and thickness of 
coatings. (L general, 2-12; Mo) 


47-L. Acrylic Coatings for Metal 
Products. Gerould Allyn. Materials 
and Methods, v. 44, no. 6, Dec. 1956, 
p. 106-109. 


Clear lacquers and pigmented 
enamels are used to preserve attrac- 
tive metallic surfaces, protect elec- 
tronic circuits from moisture, protect 
chemical and food processing equip- 
ment and provide a finish that main- 
tains its color at elevated tempera- 
tures. (L26p) 
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48-L. Fast, .Hard. .Ductile Chrome 
Plate. Modern Metals, v. 12, Dec. 
1956, p. 76-77. 


Wide range of uses for “Harda- 
lume” processed metal; process de- 
posits chromium directly on alu- 
minimum. (L17; Al, Cr) 


49-L. Finishes for the Bottle Crown 
Industry. Part 2. Application Controls 
and Testing Procedures, Louis F. 
Rogers. Organic Finishing, v. 17, Dec. 
1956, p. 5-9. 
Quality control in the application 
of size, enamel and varnish coating 
to bottle crowns. (L26n) 


50-L. Variables Affecting Coating 
Performance. Part 3. John I. Rich- 
ardson, Organic Finishing, v. 17, Dec. 
1956, p. 10-11, 21. 
Ease of handling, flexibility, main- 
tenance and costs. (L26, 17-2) 


61-L. Laboratory Control of Color 
Anodizing Process. Frank P. Stiller. 
Plating, v. 43, Dec. 1956, p. 1419-1421. 


Analytical procedures for elec- 
trolyte dye solution and sealing 
bath. (L19, S11) 


52-L. New Directions for Porcelain 
Enamel. Steel, v. 139, Dec. 3, 1956, p. 
142, 147. 

New developments in enameling 
on aluminum and aluminized steel 
consist of low-temperature frits, con- 
vection heated furnaces and electro- 
static spraying. (L27, Al, ST) 


53-L. Descaling Titanium Sheet. 
W. J. Barth. Steel, v. 139, Dec. 31, 
1956, p. 62-63. (CMA) 

Du Pont laboratory tests which 
studied an oxidizing fused caustic 
bath for removing inert scale on 
titanium sheet. The descaling time 
at 800° F. varies from % to 10 
min.; attack on the base metal is 
low and hydrogen adsorption is 
slight. Straight caustic soda is too 
severe but the dilution with sodium 
nitrite and nitrate (8%) slows at- 
tack, Temperatures over 800° F. 
should be avoided. Additives to mini- 
mize sheet firing were investigated. 
(L12n; Ti, 4-3) 


54-L. (French.) Surface Treatments 
for Zamaks. Fonderie, No. 129, Oct. 
1956, p. 418. 

Baths for cleaning, brightening 
and coloring Zamak zinc alloys 
which have become corroded on stor- 
age. (L12; Zn) 


55-L. Stress in Electrodeposits. R. 
Pinner. Electroplating and Metal Fin- 
ishing, v. 9, Dec. 1956, p. 391-396. 
Causes, methods of measurement, 
normal values obtained in different 
types of plating solutions, effects of 
substrate, deposit thickness, solution 
composition and impurities. (To be 
continued.) (L17b, Q25) 


56-L. Operation Units and Unit 
Phases in Electroplating. J, M. Ala- 
meda. Electroplating and Metal Fin- 
ishing, v. 9, Dec. 1956, p. 397-399. 
Breakdown of operations into op- 
eration units and unit phases would 
facilitate development of new prod- 
ucts and processes and simplify ap- 
plication, and cost estimation. 
(L17, A5c, 17-3) 


57-L. Cleaning by Ultrasonics. J. 
Lomas. Machinery Lloyd (Overseas 
Edition), v. 28, Dec. 8, 1956, p. 94-96. 
Effect of ultrasonics is largely 
owing to the mechanical scrubbing 
action from the enormous number of 
microscopic bubbles which form and 
immediately collapse. One of its 
greatest advantages is that it reaches 
surfaces not easily accessible. (L10f) 


58-L. Surface Treatment of Titani- 
um. H. Richaud. Metal Industry, v. 
89, Dec. 14, 1956, p. 496-497. (CMA) 


METALS REVIEW (42) 


The surface treatments necessary 
for successful electrodeposits on ti- 
tanium discussed. Pickling is the 
first operation and three processes 
are available: HF-HCl and HF- 
HNO: solutions and molten NaOH- 
4%NaNOs (Virgo). Solvent degreas- 
ing, generally with trichloroethylene, 
follows, Anodizing may now be per- 
formed using sulphuric or phosphoric 
acid baths; the color obtained varies 
with electrolysis time. For electro- 
deposition of copper, chromium, 
nickel brass, silver or cadmium, an- 
other pickling and an anodic etch 
are required. Uses of electrode- 
posited titanium are outlined. 

(L general; Ti) 


59-L. Conservation of Nickel in 
Electroplating. V. L. McEnally, Jr., 
and F. G. Brune. Metal Progress, v. 
70, Dec. 1956, p. 89-96. 


One third of the nickel used in 
electroplating would be saved if de- 
posits of uniform thickness could 
be obtained. Some techniques for 
improving uniformity are described. 
(L17b, All; Ni) 


60-L. Continuous Parts Plating. 
Production, v. 39, Jan. 1957, p. 104-105. 


Ornamental die castings are man- 
ually loaded onto plating carriers 
according to a pre-established load- 
ing pattern for continuous automatic 
cycling through successive tanks. 
(L17, 18-24, 1-11) 


61-L. Cleaning and Finishing Forum 
on Technical Progress. Steel, v. 140, 
Jan. 7, 1957, p. 374-384. 


Twenty-six authorities in the field 
contribute brief comments on impor- 
tant developments. A few trends 
mentioned are changing application 
procedures reduce material wasted, 
procedures become more automatic, 
improved electrostatic painting 
equipment. (L general) 


62-L. (German.) Merits of Lacquered 
Sheet Metal Cans in Relation to the 
Annealing Temperature of the Lac- 
quer. J. Herrmann and B. Mueller. 
Die Technik, v. 11, Nov. 1956, p. 
773-776. 


Importance of annealing tempera- 
ture and time as applied to the ap- 
plication of the base lacquer in re- 
lationship to the subsequent applica- 
tion of the cover lacquer of tin cans. 
(L26n, 2-14) 


Met aphy 
Constitution and Primary Structures 


43-M. The Constitution of Copper- 
Rich Alloys of the Copper-Manganese- 
Aluminium System. D. R. F. West 
and D. Lloyd Thomas. Institute of 
Metals, Journal, v. 85, No. 3, Nov. 
1956, p. 97-104, 


Constitution of copper-based al- 
loys containing approximately 0-30 
wt. % manganese and 0-18 wt % 
aluminum within the temperature 
range 800 to 400° C. Results pre- 
sented in the form of isothermal 
sections. 20 ref. (M24c; Cu, Mn, Al) 


44-M. Lattice Spacings of the Sil- 
ver-Rich Solid Solution Containing 
Magnesium and Antimony. R. B. Hill 
and H. J. Axon. Institute of Metals, 
Journal, v. 85, No. 3, Nov. 1956, p. 
109-116. 


Measurements of the lattice spac- 
ings. Silver-rich solution comes into 
equilibrium with three compound 
phases. Atom-size considerations 


are discussed, 13 ref. 
(M26p; Ag, Mg, Sb) 


45-M. Microstructure: Guide to Bet- 
ter Alloys. W. . Hibbard, Jr. Iron 
Age, v. 178, Dec. 20, 1956, p. 75-77. 
New alloys can be designed on 
basis of microstructures offering op- 
timum properties needed from mate- 
rials; this is much quicker than 
usual approach. (M27, 17-1) 


46-M, Structure of Bent Zinc Crys- 
tals. C. T. Wei and Paul A. Beck. 
Journal of Applied Physics, v. 27, 
Dec. 1956, p. 1508-1518. 

Structure was studied by X-ray 
diffraction techniques. Zinc crystals, 
after being bent, were subdivided 
into subgrains. (M26n; Zn) 


47-M. “Lozenge” and “Tadpole” 
Domain Structures in Silicon Iron Crys- 
tals. L. F. Bates and P. F, Davis. 
Physical Society Proceedings, v. 69, 
Pt. 11, Nov. 1, Sect. B, 1956, p. 
1109-1111. 

New photographs of these patterns 
are recorded and models are given 
for their interpretation. 

(M27g; Si, Fe) 


48-M. (English.) Resistometric and 
Calorimetric Studies on the Precipita- 
tion in Aluminum-Silver Alloys. G. 
Borelius and L, E. Larsson. Arkiv 
Fur Fysik, v. 11, no. 2, Feb. 22, 1956, 
p. 137-163. 


Equilibrium phase diagram, for- 
mation of Guinier-Preston zones; 
resistivity -concentration diagram; 
diffusion mechanism. 

(M24b, N7b, Nic; Al, Ag) 


49-M. (German.) Observations on 
Peaks in 18-8 Cr-Ni Steel Under the 
Field Electron Microscope. Ferdinand 
Stangler. Zeitschrift der Physik, v. 
146, Oct. 1956, p. 496-504. 


A process for etching 18-8 steel 
wire by electronic means. A simple 
apparatus permits uniform etching. 
Images obtained are reproducible, 
but clear emma | is still lacking. 
Various shapes of peaks were ob- 
served during annealing at the high 
voltage applied, on the basis of emis- 
sion images. (M21e; SS) 


50-M. (Japanese.) On the Equilibrium 
Diagram of Titanium-Oxygen-Carbon 
System. II, The Titanium-Oxygen 
System. H. Nishimura and H. Ki- 
mura. Japan Institute of Metals, Jour- 
nal, v. 20, Sept. 1956, p. 524-528. 
(CMA) 


The Ti-O system was studied by 
X-ray, microscopy and measuring 
the melting point. Emphasis was 
placed on the oxygen-rich portions 
of the diagram. The liquidus tem- 
perature of TiO (8) phase decreases 
to 1750° C. as the oxygen content 
mounts. On the side of Ti:Os (e) 
the liquidus temperature again rises 
to a peritectic point at 1810° C 
Solid solubility ranges of the 5 and 
e phases are discussed. Between ¢ 
and 7 (TiOz) there occurs a eutectic 
reaction at 1680° C. and 36.5% O. 
7 ref, (M24c; Ti) 


51-M. (Japanese.) On the Equilibrium 
Diagram of Titanium-Oxygen-Carbon 
System. III. On the Titanium-Car- 
bon System. H. Nishimura and H. 
Kimura. Japan Institute of Metals, 
Journal, v. 20, Sept. 1956, p. 528-531. 
(CMA) 


The carbon-rich portion of the 
Ti-C phase diagram was empha- 
sized in a study of the whole range 
of contents. The liquidus rises 
from the titanium melting point 
(1660° C.). When the carbon content 
exceeds 20% the liquidus again falls 
to a eutectic at 3050° C. and 26% 
C. Further increases of carbon in- 
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crease the liquidus to 3800° C., at 
which point an equilibrium between 
vapor and graphite vs. liquid oc- 
curs. (M24b; Ti) 


52-M. (Japanese.) On the Equilibrium 
Diagram of Titanium Carbon Oxygen 
System. IV. H. Nishimura and H. 
Kimura, Japan Institute of Metals, 
Journal, v. 20, Oct. 1956, p. 589-592. 
(CMA) 


The Ti-O-C diagram was studied 
by melting point measurement, chem- 
ical analysis, X-ray and microscopy. 
Solid phases occurring are a-Ti, B- 
Ti, carbon, 6(TiC-TiO), « and 7. B- 
phase is produced on the titanium- 
rich side by a peritectic reaction: 
Liquid + 6 + a= B. 6 is a con- 
tinuous solid solution of TiC and 
TiO of NaCl-type structure. Three 
invariant reactions containing gas- 
eous phases are believed to exist at 
3000, 1800 and 1670° C. 4 ref. 
(M24c; Ti) 


53-M. (Russian.) Relationship of Com- 
pene Temperature and Heat Sta- 
ility. III. uinternary System Al- 
loys Nickel-Chromium-Tungsten-Alu- 
minum-Titanium. I. I. Kornilov and 
F. M. Titev. Izvestiya Akademii Nauk 
SSSR Otdelentive Nauk, No. 10, Oct. 
1956, p. 117-122. 


Relationship of composition, struc- 
ture and heat stability of alloys of 
quinternary system nickel-chromium- 
tungsten-aluminum-titanium alloys in 
the temperature range from 600 to 
1250°. All of the alloys had the 
same chromium, tungsten and alu- 
minum content (20%, 6% and 4.5% 
respectively), while the titanium con- 
tent varied with the nickel, from 0 
to 10.0% (by weight). Smelting was 
conducted in a high-frequency labo- 
ratory furnace. 

(M24d, Q general, 2-12, 2-10; Ni) 


54-M. (Russian.) Concerning the 
Phase Composition of the System 
Boron-Carbon. V. A. Epel’baum, M. 
A. Gurevion and B. F. Ormont. 
Zhurnal Neorganicheskoy Khimii, v. 
1, Sept. 1956, p. 2149-2154. 


Results of investigations dealing 
with phase relationships within the 
system boron-carbon. Results are 
of importance in connection with 
the manufacture of boron carbide. 
(M24e; B, NM-a35) 


tions and 
uctures 


Transfo 
Resultiag 


The Calculation of Transfor- 
ratures and Austenite- 
Ferrite Equilibria in Steel. K. W. 
Andrews. Iron and Steel Institute, 
Journal, v. 184, Dec. 1956, p. 414-427. 


The theoretical basis from the 
standpoint of equilibrium diagrams; 
some qualitative and semi-quantita- 
tive relationships, equations for 
transformation temperatures. Speci- 
ic applications, practical cases. 16 
ref. (N8; ST) 


50-N. 
mation Tem 


51-N. Isothermal and Continuous- 
Cooling Transformation Diagrams of 
Steels..Part 2. G. Mayer. Metal Treat- 
ment and Drop Forging, v. 23, Dec. 
1956, p, 495-498. 


Determination of continuous-cool- 
ing diagrams; comparison of the 
usefulness of isothermal and con- 
tinuous-cooling transformation data. 
8 ref. (N8g; ST) 


52-N. Zirconium Alloys. E. E. 
Hayes. Paper from “Zirconium—Tech- 
nology and Economics”. Atomic In- 
dustrial Forum, p. 51-54. (CMA) 


Zirconium alloys are _ discussed 
generally; they are classed into three 
systems: a solid solution, B solid 
solution, and totally soluable. The 
two outstanding a additions, tin and 
aluminum, raise hot hardness and 
decrease workability. Large amounts 
of B additions are soluble, but can- 
not be retained at lower tempera- 
tures. The completely soluble ad- 
ditions, titanium and hafnium, have 
little value. The best zirconium al- 
loys are the a-8 alloys. Yield 
strengths, creep and elongation are 
considered. (N6p, Q23, 2-10; Zr) 


538-N. (French.) Various Forms of 
Graphite Found in Gray Cast Iron. 
Michel Ferry. Fonderie, No, 126, Oct. 
1956, p. 395-429. 

The chraacteristics of graphite in 
gray cast iron as identified in the 
ASTM classification illustrated and 
tabulated. (N8s; CI) 


54-N. (Japanese.) Aging of Permanent 
Magnets. Nabou Makino. Metals, v. 
26, Dec. 1956, p. 918-922. 

The reason for aging of perma- 
ent magnets; reduction ratio of re- 
tentivity for materials; effect of ex- 
ternal conditions; effect of change 
in crystal lattice and by heat on 
retentivity. Methods of reducing 
aging. 8 ref. (N7, P16; SGA-n) 


55-N. (Japanese.) Kirkendall Effect. 
Koda. Metals, v. 26, Dec. 1956, p. 
950-952. 

Kirkendall’s experiments on dif- 
fusion of metals; nature of lattice 
vacancies; producing and diminish- 
ing vacancies. (Nic, M26s) 


56-N. Determination of 1600 and 
1700° C. Liquidus Lines in CaO.2AL0; 
and ALO: Stability Fields of the Sys- 
tem Ca0- 3-SiOz, Frederick C. 
Langenberg and John Chipman. Amer- 
ican Ceramic Society, Journal, v. 39, 
Dec. 1, 1956, p. 432-433. 
Liquidus lines determined from the 
chemical analyses of saturated slags 
at these temperatures. (N12; RM-g) 


57-N. Carbides in Low-Alloy Steels. 
Experiments on Their Compositions. 
J. E. Bowers. Iron and Steel, v. 29, 
Dec. 8, 1956, p. 628-630, 


Determination of isothermal trans- 
formation curves; transformation 
diagnosis for several alloy steels. 
(N8g, N8r; AY) 


58-N. Bainitic Retained Austenite. . 
“Conditioning” In En 40C and Occur- 
rence in Other En Steels. J. A. 
Cameron. Iron and Steel, v. 29, Dec. 
8, 1956, p. 631-633. 
Graphs and tables showing dila- 
tometer deflections with tempera- 
ture. (N8n; AY) 


59-N. Martensite and Bainite. W. 
Steven and A. G. Haynes. Iron and 
Steel, v. 29, Dec. 8, 1956, p. 634-638. 


Errors inherent in assessing the 
proportions of untempered marten- 
site in a structure; standard pro- 
cedure for determining martensite 
formation ranges; influence of chem- 
ical composition on bainite reaction. 
(N8p, N8m; ST) 


60-N. Diffusion of Aluminum in 
Single Crystal Silicon, R. C. Miller 
and A. Savage. Journal of Applied 
Physics, v. 27, Dec, 1956, p. 1430-1432. 


Aluminum solid solubilities in the 
neighborhood of 1019 atoms per cc. 
found over the 1200 to 1400° C. tem- 
perature range, (Nile; Si, 14-11, Al) 


61-N. Growth Bends in Iron Whis- 
kers. George S. Baker. Journal of 
Applied Physics, v. 27, Dec. 1956, p. 
1561-1562. 
Bend caused by the whisker axis 
shifting from one crystal direction 
to another. (N3r; Fe) 


62-N. Growth of Large Diameter 
Silicon and Germanium Single Crys- 
tals. W. R. Runyan. Journal of Ap- 
plied Physics, v. 27, Dec. 1956, p. 1652. 
Six-inch germanium and 4-in. sili- 
con crystals were grown, 
(N8r; Si, Ge) 


68-N. (Japanese.) On the Recrystalli- 
zation of Aluminum Alloys Containing 
Titanium. I. Obinata and S. Kugasa. 
Japan Institute of Metals, Journal, v. 
20, Oct. 1956, p. 533-536. (CMA) 

The effect of titanium on the re- 
crystallization behavior of Al-Mg al- 
loys and cold-rolled aluminum was 
studied by X-ray and microscopy. 
Adding titanium raises the recrystal- 
lization temperatures by 50° C, up to 
0.1-0.2% Ti; grain size after an- 
nealing is also refined. Recrystalli- 
zation diagram. (N5df, 2-10; Al, Ti) 


64-N. (Japanese.) Study on the Grain 
Refinement of Cast Al and Its Alloys. 
III. The Influence of Hot Working on 
the Refined Cast Structure of Al and 
Al Alloys. S. Terai, Japan Institute of 
Metals, Journal, v. 20, Oct. 1956, p. 
536-540. (CMA) 

The influence of hot working on 
the cast structure of aluminum al- 
loys refined by titanium with or 
without boron additions was studied. 
Preheating of ingots caused the cast 
grain size to grow but larger re- 
fining additions reduced_ grain 
growth. This was true also in the 
rolled condition. 5 ref. 

(N3m, 3-18; Al) 


65-N. (Book.) Order-Disorder Phenom- 
ena. E. W. Elock. 166 p. 1956, John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. $2.50. 
Order-disorder of binary alloys and 
the relation of binary alloy ordering 
to Shed topics in solid-state physics. 
(N10b) 


36-P. Magnets: There’s Untapped 
Strength in Pure Iron Powder. F. E. 
Jaumot, Jr., and A. E. Berkowitz. 
Tron Age, v. 178, Dec. 20, 1956, p. 
88-89. 

Theoretical considerations indicate 
compacted iron powder will make 
stronger field and lighter weight 
magnet. 

(P17, H general; SGA-n, Fe) 


87-P. (Japanese.) What Is a Perma- 

nent Magnet? Yuki Shirakawa. Met- 

als, v. 26, Dec. 1956, p. 906-910. 

Characteristics of magnets; meth- 

ods of expressing the characteristics 
of magnets; methods of enlarging 
the coercive force; effect of coolin 
in magnetic fields. Lists of JI 
(Japan Industry Standards) on per- 
manent magnets. 7 ref. 
(P16; SGA-n, 15-11) 


38-P. (Japanese.) Progress in Modern 
Permanent Magnets, Yuji Tachikawa. 
Metals, v. 26, Dec. 1956, p. 911-917. 


Fundamental concepts of perma- 
nent magnets; experimental methods. 
Theory of coercive force (strain 
theory, magnetization fluctuation 
theory, fine particle theory). Results 
of research on several permanent 
magnets alloys and steels and fine 
particle magnets. 47 ref, 

(P16; SGA-n) 


$9-P. Soft Magnetic Materials. Hlec- 
trical Manufacturing, Jan. 1957, p. 
66, 312-314. 
Aluminum-iron alloys, vanadium- 
iron-cobalt alloy and irradiated ma- 
terials are evaluated. (P16; SGA-n) 
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40-P. The Behaviour of Molybdenum 
on Cathodic Polarisation With Refer- 
ence to the Effect of Anions on Its 
Hydrogen Overpotential. H. Khalifa 
and I. M. Issa. Indian Chemical Soci- 
ety, Journal, v. 33, Sept. 1956, p. 635- 
640. (CMA) 

The behavior of molybdenum on 
cathodic polarization was compared 
with that of chromium to see if the 
anions influenced the Tafel-line 
slopes; therefore, the hydrogen over- 
voltage was studied using solutions 
of pure HCl, pure NaOH and mix- 
tures of each of these with alkali 
phthalate, borate, phosphate and 
nitrate, Anions greatly influence the 
Tafel-line slopes when molybdenum 
is cathodically polarized, except for 
phosphate ions in acid solution. 
(P15; Mo) 


41-P. Enthalpy and Specific Heat. . 
Critical Survey of Methods of Deter- 
mination for Iron and Steel. J. R. 
Pattison. Iron and Steel, v. 29, Dec. 
8, 1956, p. 595-599. 

Measurements of enthalpy and 
specific heat of a metal in the solid 
or liquid state; calculation of latent 
heat. Specific heat and enthalpy of 
iron, (P12r, 1-4; Fe) 


42-P. Enthalpy of a 0.12% Carbon 
Steel. J. R. Pattison. Iron and Steel, 
v. 29, Dec. 8, 1956, p. 600-601. 
Thermal analysis of the steel at 
the temperatures of allotropic points. 
(P12r; CN) 


43-P. Enthalpy of Pure Iron. J. R. 
Pattison. Iron and Steel, v. 29, Dec. 8, 
1956, p. 601-605. 
Calorimetric method and its ap- 
paratus for enthalpy measurement. 
(P12r, 1-3; Fe) 


44-P. Solubility and Diffusivity of 
Gold, Iron and Copper in _ Silicon. 
J. D. Struthers. Journal of Applied 
Physics, v. 27, Dec. 1956, p. 1560. 


Solubility and diffusion constants 
determined by using radioactive iso- 
topes. (P12e, N1; Si, Au, Fe, Cu) 


45-P. Thermal Expansion Coeffi- 
cients for Uranium Boride and Beta 
Uranium Silicide. Gunvor Beckman 
and Roland Kiessling. Nature, v. 178, 
Dec. 15, 1956, p. 1341. 

Determination by X-ray powder 
methods and a_ high-temperature 
camera, mean values for the expan- 
sion coefficients between room tem- 
perature and 205° C. for different 
directions in the lattice are sum- 
marized. (Pilg, M26r; U) 


46-P. Differential Elastic Scattering 
of 14 MeV Neutrons in Lead, Mercury 
and Zinc. H. Nauta. Nuclear Physics, 
v. 2, Oct. 1956, p. 124-131. 


Differential cross sections for the 
elastic scattering of 14 MeV neutrons 
from lead, mercury and zinc have 
been measured in a ring geometry 
using a biased detection with a 
spherical liquid scintillator. 9 ref. 
(P18j; Pb, Hg, Zn) 


47-P. Resistivity Changes in Ag-Pd 
Alloys. . H. Aarts and A. S. 
Houston McMillan. South African 
~~" of Science, v. 53, Nov. 1956, 
p. 

In measurements carried out on 
palladium and silver alloys it was 
found that the 50 at.% alloys behaved 
normally but that the 75% Ag, 25% 
Pd alloy, when plastically deformed, 
also showed a decrease in resistivity. 
(P15g; AG, Pd) 


48-P. Reactions of Cerium and Lan- 
thanum With Ceramic Oxides. G. R. 
Pulliam and E, S. Fitzsimmons. JU. 8. 
Atomic Energy Commission. ISC-659, 
July 1955, 59pp. (CMA) 
The surface properties of cerium 
and lanthanum melted on refractory 
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oxide plaques were studied by the 
sessile drop method and included 
surface tension, contact angles, work 
of adhesion and interfacial reac- 
tions. Data on the latter were ob- 
tained by metallographic and X-ray 
methods. Of the refractories studied 
(alumina, beryllia, thoria and zir- 
conia), beryllia was best from a 
diffusion and interfacial reaction 
viewpoint but zirconia is considered 
feasible. 22 ref. 

(P13h; RM-h, Ce, La) 


49-P. (English.) Scattering of Slow 
Mu-Mesons in Copper. A. I. Alik- 
hanian and V. G. Kirillov-Ogriumov. 
Academy of Sciences of the U. S. 8. R. 
Physical Series. (Columbia Technical 
Translations), v. 19, no. 6, p. 667-675. 


In the momentum interval from 
80 to 139 Mev/c there is an excess 
of cases of mu-meson scattering to 
angles with a projection greater 
than 15°. (P18n; Cu) 


50-P. (English.) Thermal Expansion 
Coefficient, Rigidity Modulus and Its 
Temperature Coefficient of the Alloys 
of Iron, Nickel, Cobalt and Chromium, 
and Relations of Super Invar to Stain- 
less Invar and of Elinvar to Co-Elin- 
var. Hakaru Masumoto, Hideo Saito, 
Tatsuo Kono and Yutaka Sugai. 
Science Reports of the Research In- 
stitutes, Tohoku University, v. 8, Dec. 
1956, p. 471-483. 


Influence of an addition of chromi- 
um on the thermal expansion, rigid- 
ity modulus and its temperature co- 
efficient of the alloys of iron, nickel 
and cobalt. 

(Pllg, 2-10; Fe, Ni, SGA-s) 


51-P. (English.) Thermodynamic Ac- 
tivities in Iron-Cobalt Solid Solutions. 
Tsuneo Satow, Sukeji Kachi and Keizo 
Iwase. Science Reports of the Re- 
search Institutes, Tohoku University, 
v. 8, Dec. 1956, p. 502-510, 


Procedure, errors and results of 
the experiments concerning alpha 
and gamma phase, superlattice for- 
mations of entropies and heat of 
formation. 

(P12q, P12s, N10a; Fe, Co) 


52-P. (English.) Effects of Addi- 
tionals on the Magnetic Properties of 
PbO-Fe:O; System. Hiroshi Kojima. 
Science Reports of the Research In- 
stitutes, Tohoku University, v. 8, Dec. 
1956, p. 540-546. 


Experimental results of sintering 
temperature; effects of Fe:O3:/PbO; 
effects of ZnO, CdO, SnO, MgO, 
NiO, CuO and CoO, Cr2Os, B2Os, 
GeUs, SrOz and ZrOz Some effec- 
tive additionals were found. 

(P16, 2-10; Pb, Fe) 


58-P. (German.) Electron Emission 
in the Case of Oxidation of Mechani- 
cally Polished Metal Surfaces. J. 
Lohff. Zeitschrift fur Physik, v. 146, 
Oct. 1946, p, 436-446. 


A series of chemically active 
metals emits streams of electrons 
after surface treatment with a steel 
brush, whose intensity is chiefly de- 
pendent on oxygen, not hydrogen, 
in the container. These intensities 
decrease at higher temperatures, the 
emissions increase to a maximum 
with time and then decrease. Re- 
sults are contrary to the “Haft- 
stellen Theory” in nonmetals. 
(P17d, L10e) 


54-P. (Russian.) Absolute Dynamic 
Method of Determining the True Spe- 
cific Heat of Metals. A. I. Lazarev, 
Sb. rabot Leningr. in-ta tochnoy me- 
chaniki i optiki, No. 12, 1954, p. 32-45. 
From Referativnyy Zhurnal Fizika, 
No. 9, Sept. 1956, Abstract No. 25291. 


Two new methods were devised for 
determining the specific heat of 


metals in the solid and liquid state. 
The metallic specimens are put into 
a massive metallic block and ther- 
mally isolated from the block and 
from each other. One of the speci- 
mens is supplied with a heater. The 
block is heated in a furnace and 
the power supplied to one specimen 
and the difference in temperatures 
between the block and the speci- 
mens and the temperature of the 
block are measured. In the abso- 
lute method both specimens are 
identical while in the comparative 
method, one of the specimens is 
made of standard metal, but the 
shape, surface and size of the speci- 
mens are identical. (P12r, 1-4) 


Mechan pperties 
a a6tsS 
82-Q. Allowance for Stress Concen- 


tration in Design to Prevent Fatigue. 
Horace J. Grover. Paper from “In- 
ternational Conference on Fatigue of 
Metals”. v. I. Institution of Mechan- 
ical Engineers. 9 p. 


Evidence for effective stress-con- 
centration factors was derived from 
laboratory tests on specimens with 
simple geometrical discontinuities 
under various load conditions. 

(Q7g, Q25k) 


83-Q. An Analysis of the Effects of 
Shot-Peening pon the _ Fatigue 
Strength of Hardened and Tempered 
Spring Steel. A. G. H. Coombs, F. 
Sherratt and J. A. Pope. Paper from 
“International Conference on Fatigue 
of Metals”. v. I. The Institution of 
Mechanical Engineers. 10 p. + 4 
plates. 


Effects of shot velocity, energy 
and size on fatigue life. 
(Q23g, G23n; CN, SGA-b) 


84-Q. The Basic Mechanism of Fa- 
tigue and Its Dependence on the In- 
itial State of a Material. P. J. E. 
Frosyth. Paper from “International 
Conference on Fatigue of Metals”. v. 
II. The Institution of Mechanical En- 
gineers. 5 p. + 2 plates. 


The microscopic changes or dam- 
age which precede the formation of 
fatigue cracks and the changes 
which occur in the small volume of 
material at the tip of the crack when 
propagating are illustrated in pure 
and alloyed aluminum. 

(Q23g, Q26q; Al) 


85-Q. The Behaviour of Single Crys- 
tals of Iron Under Fatigue Loading. 
H. A. Lipsitt and G. T. Horne. 
Paper from “International Conference 
on Fatigue of Metals’. v. II. The 
Institution of Mechanical Engineers. 
9 p. + 2 plates. 


The range of stresses which will 
cause fatigue failure in less than 2 x 
107 cycles in single crystals of nomi- 
nally pure iron tested in axial ten- 
sion-compression is very narrow. De- 
formation characteristics are similar 
to those in static tension, except 
that cross slip is more prevalent in 
fatigue. (Q7; Fe, 1-4) 


86-Q. Cumulative Damage Under 
Random Loading. A. M. Freudenthal. 
Paper from “International Conference 
on Fatigue of Metals”. v. I. The In- 
gen of Mechanical Engineers. 
p. 
Random fatigue testing machine; 
tests on 2024 and 7075 aluminum al- 
loys. (Q7; Al) 
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37-Q. Cumulative Fatigue Damage. 
H. T. Corten and T. J. Dolan. Paper 
from “International Conference on 
Fatigue of Metals”. v. I. The Insti- 
tution of Mechanical Engineers. 14 p. 


A phenomenological hypothesis of 
fatigue damage, visualized as the 
nucleation of submicroscopic voids 
which develop into cracks, is given 
in terms of the number of damage 
nuclei and the rate of damage prop- 
agation. (Q26q) 


88-Q. Damping and Resonant Fa- 
tigue Behaviour of Materials. B. J. 
Lazan. Paper from “International Con- 
ference on Fatigue of Metals”. v. I. 
The Institution of Mechanical Engi- 
neers. 14 p. 

The general role of material damp- 
ing in minimizing near-resonant fa- 
tigue stress is analyzed by develop- 
ing criteria based on material prop- 
erties and stress distribution for 
evaluating the resonant fatigue 
strength of parts. (Q23q, Q8k) 


89-Q. The Distinction Between In- 
itiation and Propagation of a Fatigue 
Crack. John A. Bennett. Paper from 
“International Conference on Fatigue 
of Metals”. v. II. The Institution of 
Mechanical Engineers, 5 p. + 38 
plates. 

Distinction may be difficult to 
make when the cracks are small, and 
any nondestructive method for iden- 
tifying cracks should be verified by 
metallographic examination of sec- 
tions cut through the questionable 
markings. (Q26q) 


90-Q. Distribution Functions for 
the Prediction of Fatigue Life and Fa- 
tigue Strength, A. M. Freudenthal 
and E. J. Gumbel. Paper from “In- 
ternational Conference on Fatigue of 
Metals”. v. The Institution of 
Mechanical Engineers, 12 p. 


Fatigue theories and scatter of fa- 
tigue strength and life; boundary 
conditions; distribution of fatigue 
life at constant stress amplitude and 
fatigue strength at constant number 
of cycles; fatigue life-fatigue 
strength relation. (Q23g) 


91-Q. Effect of Fatigue Stresses 
on Creep and Recovery. A. J. Ken- 
nedy. Paper from “International Con- 
ference on Fatigue of Metals”. v. II. 
The Institution of Mechanical Engi- 
neers. 9 p. 

Creep of lead under static stress 
with superimposed fatigue stresses. 
Effect of a fatigue vibration on the 
recovery properties of work hardened 
metals. (Q23d, Q23g, Pb) 


92-Q. Effect of Large Hydrostatic 
Pressures on the Torsional Fatigue 
Strength of an Alloy Steel. B. Cross- 
land. Paper from “International Con- 
ference on Fatigue of Metals”, v. I. 
The Institution of Mechanical Engi- 
neers. 14 p. 

Fluid pressure has no effect on the 
stress-strain curve except to increase 
the strain -to failure by about 80% 
at 20 tons per sq.in. pressure. 
(Q23g, 3-24; AY) 


93-Q. The Effect of Mean Stress on 
the Fatigue of Aluminium Alloys. A. 
R. Woodward, K. W. Gunn and G. 
Forrest. Paper from “International 
Conference on Fatigue of Metals”. v. 
I. The Institution of Mechanical Engi- 
neers. 16 p. 

Fatigue properties of seven alloys; 
stress-mean stress diagrams; appli- 
cation of several theories to behavior 
or the alloys tested. (Q23g, 3-16; Al) 


94-Q. The Effect of Mean Stress 
on the Push-Pull Fatigue Properties 
of an Alloy Steel. H. C. O’Connor 


and J. L. M. Morrison. Paper from 
“International Conference on Fatigue 
of Metals”. v.,I. The Institution of 
Mechanical Engineers. 10 p. 


The limiting safe range of stress 
was investigated for mean stresses 
varying from 30 tons per sq.in. 
compression to 37% tons per sq.in. 
tension. There is a linear relation 
between the safe range of stress 
and the mean stress for all ranges 
of stress in which the lower static 
yield is not exceeded. 

(Q23g, 3-16; AY) 


95-Q. Effect of Unintentional Stress 
Raisers on the Fatigue Strength of 
Structural Components. E. C. Hart- 
mann, Paper from “International Con- 
ference on Fatigue of Metals”. v. I. 
The Institution of Mechanical Engi- 
neers. 8 p. 

The final effect of many uninten- 
tional discontinuities on the fatigue 
strength of finished parts is found 
to be entirely negligible. (Q23g) 


96-Q. Effect of Variable Load and 
Cumulative Damage on Fatigue in 
Vehicle and Airplane Structures: The 
Fatigue Strength of Vehicle and Air- 
craft Components. E. Gassner. Paper 
from “International Conference on 
Fatigue of Metals”. v.I. The Insti- 
tution of Mechanical Engineers. 8 p. 


Results of practical-vehicle-run- 
ning and laboratory-program tests 
compared. (Q23g, Q7, S21) 


97-Q. Experiments Relating to the 
Basic Mechanism of Fatigue. N. 
Thompson. Paper from “Interna- 
tional Conference on Fatigue of Met- 
als”. v. II. The Institution of Me- 
chanical Engineers. 6 p. + 4 plates. 
Stages in the development of a 
fatigue crack in a single crystal of 
copper and in polycrystalline nickel. 
(Q26q; Cu, Ni) 


98-Q. Failure of Metals Under Cy- 
clic Strain. W. . Wood. Paper 
from “International Conference on Fa- 
tigue of Metals”. v. II. The Insti- 
tution of Mechanical Engineers. 6 p. 


An interpretation of the fatigue 
property is based on study of the 
structural changes peculiar to fa- 
tigue. (Q23g) 


99-Q. The Fatigue Behaviour of 

Iron With Intergranular Weakness. 

H. R. Tipler and P. G. Forrest. 

Paper from “International Conference 

on Fatigue of Metals”. v. II. The 

piece of Mechanical Engineers, 
p. 

Tests reveal an unusual type of 
fatigue failure in iron having ex- 
ceptionally weak grain boundaries. 
(Q23g, M27f; Fe) 


100-Q. Fatigue Endurance of Large 
Parts With Electro-Slag Welds. E. P. 
Unksov. Paper from “International 
Conference on Fatigue of Metals”. 
v. III. The Institution of Mechanical 
Engineers. 8 p. + 4 plates. 


Fatigue endurance of welded joint 
without heat treatment and with 
reinforcement left intact is lower 
than that of unwelded samples. Heat 
treatment increased endurance by 
30-35%. Mechanical treatment with 
no reinforcement was extremely fa- 
vorable. (Q23g; 7-1) 


101-Q. Fatigue of Curved Surfaces 
in Contact Under Repeated Load Cy- 
cles. N. G. Kennedy. Paper from 
“International Conference on Fatigue 


of Metals”. v.I. The Institution of 
Mechanical Engineers. 10 p. + 4 
plates. 


Tests suggest that damage to the 
surface of curved elastic pairs in 
contact under cyclic loading stems 


from surface conditions at the 
Chama of the area of contact. 


102-Q. Fatigue of Metals Under Con- 
tact Friction. I. A, Oding and V. S. 
Ivanova. Paper from “International 
Conference on Fatigue of Metals”. 
v. II. The Institution of Mechanical 


Engineers. 8 p. 


Reduction in fatigue limit in con- 
ditions of contact friction can be ex- 
plained by the process of electric 
erosion that proceeds under the ac- 
tion of a thermo-electric current pro- 
duced as a result of friction, and 
which pulsates in magnitude be- 
cause of a variation in the resist- 
ance of the contact. (Q23g, Q23f) 


103-Q. Fatigue of Plain Bearings. 
W. E. Duckworth and G. H, Walter. 
Paper from “International Conference 
on Fatigue of Metals”. v. III. The 
Institution of Mechanical Engineers. 
10 p. + 2 plates. 


Mechanism of fatigue, determina- 
tion of fatigue strength, factors in- 
fluencing fatigue strength, relation 
between thickness and strength of 
linings, stress analysis, influence of 
backing materials. (Q23g; SGA-c) 


104-Q. Fatigue of Wrought High- 
Tensile Alloy Steels. P. H. Frith. 
Paper from “International Conference 
on Fatigue of Metals”. v. II. The 
Institution of Mechanical Engineers. 
1 p. 
Includes 287 fatigue results for 
various types or combinations of re- 
versed stress. (Q23g; AY) 


105-Q. The Fatigue Problem in 
Welded Construction. R. Weck. Paper 
from “International Conference on 
Fatigue of Metals”. v. III. The In- 
stitution of Mechanical Engineers. 
11 p. + 4 plates. 

Some general considerations, fa- 
tigue in welds and joints, metal- 
lurgical aspects and welding proc- 
esses, residual stress, service experi- 
ence and failures. (Q23g, K1; 7-1) 


106-Q. Fatigue Properties of Some 
Nonferrous Metals Excluding Light Al- 
loys. J. McKeown. Paper from “In- 
ternational Conference on Fatigue of 
Metals”. v. II. The Institution of 
Mechanical Engineers. 9 p. 


Lead and lead alloys, copper and 
its alloys, metals for sleeve bear- 
ings, coating metals. 

(Q23g; SGA-c, Pb, Cu) 


107-Q. Fatigue Properties of Steel 
at High Temperatures. F. Wever. 
Paper from “International Conference 
on Fatigue of Metals”. v. II. The 
Institution of Mechanical Engineers. 
7p. + 2 plates. 


Fatigue strength and mean stress, 
stress fracture times for static and 
alternating loading, notch effect and 
surface hardening, metallographical 
investigations. (Q23g, 2-12; ST) 


108-Q. Fatigue. Residual Stresses 
and Surface Cold Working. R. L. 
Mattson. Paper from “International 
Conference on Fatigue of Metals’. 
v. III. The Institution of Mechanical 
Engineers. 13 p. + 2 plates. 


Experimental data illustrate the 
importance of these problems. 
(Q23g, Q25h, 3-18) 


109-Q. Fatigue Strength in Shear of 
an Alloy Steel With Particular Ref- 
erence to the Effect of Mean Stress 
and Directional Properties. W. T. 
Chordorowski. Paper from “Interna- 
tional Conference on Fatigue of Met- 


als’. We. Bs The Institution of 
Mechanical Engineers. 12 p. 
plates. 


(45) FEBRUARY, 1957 





Tests under torsional fatigue 
stresses on longitudinal oblique, and 
transverse specimens. 

(Q23g, 3-16, 3-22; AY) 


110-Q. Fatigue Testing of Compres- 
ison-type Coil Springs. R.C. Coates 
and J. A. Pope. Paper from “Inter- 
national Conference on Fatigue of 
Metals”. v. III. The Institution of 
Mechanical Engineers. 15 p. 


Spring fatigue testing machines. 
Effects of shot-peening, scragging, 
scragging and peening and mean 
stress. (Q7b; SGA-b) 


111-Q. Fatigue Tests on Seamless 
Mild-Steel Pipe Bends. P. H. R. 
Lane. Paper from “International Con- 
ference on Fatigue of Metals”. v. III. 
The Institution of Mechanical Engi- 
neers. 10 p, + 2 plates. 

Specimens were subjected to pul- 
sating internal pressure and to al- 
ternating external loading in the 
plane of the bend. (Q7; CN, 4-10) 


112-Q. Further Results of Fatigue 
Under Triaxial Stress. J. S.C. Par- 
ry. Paper from “International Con- 
ference on Fatigue of Metals’. v. I. 
The Institution of Mechanical Engi- 
neers. 8p. 

The low critical shear stress pre- 
viously found for the fatigue limit 
for unprotected cylinders subjected 
to repeated internal pressures ap- 
pears little affected by wide varia- 
tion of tri-axial tensile stress or 
fluid pressure. Strength can be 
raised by honing the bore after heat 
treatment or by protecting the bore 
from the fluid by a thin film or rub- 
ber. (Q7e) 


113-Q. The Growth of Fatigue Cracks 
Under Plastic Torsion. F. A. Mc- 
Clintock. Paper from “International 
Conference on Fatigue of Metals”. 
v. II. The Institution of Mechanical 
Engineers. 7 p. + 2 plates. 


Theoretical analysis and experi- 
ments with an aluminum alloy. 
(Q7, Q26q; Al) 


114-Q. Hardness Changes During 
Fatigue Tests on Copper. R. B. 
Davies, J. Y. Mann and D. S. Kem- 
sley. Paper from “International Con- 
ference on Fatigue of Metals”. v. II. 
The Institution of Mechanical Engi- 
neers. 8 p. 

Progressive hardness changes dur- 
ing fatigue, hardness’ traverses 
along fractured specimens, metallo- 
graphic examination. (Q23a, Q7; Cu) 


115-Q. Hydrogen Occlusion and Its 
Effect on the Fatigue Properties of 
Plain Carbon Spring Steels. ee 
Jackson. Paper from “International 
Conference on Fatigue of Metals”. 
v. II. The Institution of Mechanical 
Engineers. 8 p. 


Conditions of steel which tend to 
lower the ductility are more prone 
to the damaging effects of hydrogen 
occlusion. Occluded hydrogen has 
very little effect on the fatigue 
limit of cold-worked ge steels 
but can cause a marked falling off 
in resistance to fatigue at stress 
ranges above the fatigue limit. 
(Q23g, CN, H, SGA-b) 


116-Q. The Influence of Frequency 
of Vibration on the Endurance Limit 
of Ferrous Alloys at Speeds up to 
150,000 Cycles Per Minute Using a 
Pneumatic Resonance System. T. W. 
Lomas, J. O. Ward, J. R. Rait and 
E. W. Colbeck. Paper from “Inter- 
national Conference on Fatigue of 
Metals”. v. II. The Institution of 
Mechanical Engineers. 13 p. 


There is a definite influence of 
frequency on the endurance limit of 
a wide range of materials when 
tested in resonance. The pneumatic 
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technique appears to be very sensi- 
tive to notches. (Q23g; Fe, ST) 


117-Q. Influence of Plastic Deforma- 
tion on Notch Sensitivity in Fatigue. 
P. G. Forrest. Paper from “Inter- 
national Conference on Fatigue of 
Metals”. v. I. The Institution of 
Mechanical Engineers. 15 p. 


The dynamic plastic strain per 
cycie varies during the course of a 
fatigue test for most of the ma- 
terials investigated. Measurements 
afford no evidence that failure by 
fatigue is inseparably associated 
with plastic deformation. (Q7, 3-18) 


118-Q. Influence of Residual Stresses 
on tne Fatigue Limit. H. Sigwart. 
Paper from “International Conference 
on Fatigue of Metals”. v. I. The 
Institution of Mechanical Engineers. 
2p. 

Nature of residual stresses includ- 
ing stresses due to local plastic de- 
formations, unequal heating and un- 
equal stress distribution. Some 
examples of residual stresses. Ef- 
fect of stresses on fatigue proper- 
ties. (Q23g, 3-16) 


119-Q. The Influence of Some Sur- 
face Factors on the Torsional Fatigue 
Strength of Spring Steels. J. F. Wat- 
kinson. Paper from “International 
Conference on Fatigue of Metals”. 
v. II. The Institution of Mechanical 
Engineers. 16 p. + 4 plates. 

Shot peening improves fatigue 
strength of quenched and tempered 
spring steel in both the polished 
and the heat treated conditions. De- 
carburization reduces the residual 
stresses present after peening and 
markedly reduces’ the fatigue 
strength of the shot-peened speci- 
mens. (Q23g, G23n; CN) 


120-Q. The Influence of Tempera- 
ture on the Fatigue of Metals. N. P. 
Allen and P. G. Forrest. Paper from 
“International Conference on Fatigue 
of Metals”. v. II. The Institution 
of Mechanical Engineers. 16 p. + 3 
plates. 

Fatigue of copper, mild steel and 
some technical creep-resisting alloys; 
fatigue under fluctuating stresses at 
high temperature; correlation of 
creep strength and fatigue strength; 
influence of metallographic struc- 
ture and corrosion. 

(Q23g, Q23f, 2-11; Cu, CN) 


121-Q. Interpretation of Fatigue 
Strengths for Combined Stresses. 
Joseph Marin. Paper from “Inter- 
national Conference on Fatigue of 
Metals”. v. I. The Institution of 
Mechanical Engineers. 13 p. 


Development of theory for pre- 
dicting fatigue strength of materials 
under combined states of stress. 
Comparisons with test data. (Q7f) 


122-Q. Mechanical Aspect of Size 
Effect on Fatigue of Metals. G. V. 
Uzhik. Paper from “International 
Conference on Fatigue of Metals”. 
v. I. The Institution of Mechanical 
Engineers. 6 p. 


Discontinuity of the material it- 
self is not likely to decisively affect 
the fatigue strength under a size 
increase. (Q23g, 3-23) 


123-Q. Metallographic Observations 
on the Fatigue of Steels. H. Hempel. 
Paper from “International Conference 
on Fatigue of Metals”. v. II. The 
Institution of Mechanical Engineers. 
7 p. + 15 plates. 


Formation of slip markings and 
propagation of cracks at room tem- 
perature; formation of twin crystals 
at low temperature. 

(Q23g, Q26p, M27e; ST) 


124-Q. On the Endurance of Cast 
Iron and Steel Under Repeated ioe 
ing of Varying Amplitude. S. 
Serensen. Paper from ed at 
Conference on Fatigue of Metals”. 
v. I. The Institution of Mechanical 
Engineers. 9 p. 


Fatigue curves were statistically 
treated, taking into account the large 
scattering of test data, and correla- 
tion equations between the stress 
amplitude and number of cycles 
were determined. (Q7; ST, CI) 


125-Q. The Influence of _ Fillet 
Radius on the Fatigue Strengths of 
Large Steel Shafts. S. F. Dorey and 
G. P. Smedley. Paper from “Inter- 
national Conference on Fatigue of 
Metals”. v. I. The Institution of 
Mechanical Engineers. 12 p. + 2 
plates. 


Results of full-scale torsional fa- 
tigue tests. (Q7, ST 


126-Q. The Reactions of High- 
Strength Aluminium Alloys to Alternat- 
ing Stresses. R. F. Hanstock. Paper 
from “International Conference on Fa- 
tigue of Metals”. v. II. The Insti- 
tution of Mechanical Engineers. 9 p. 
+ 2 plates. 


The fatigue process, dynamic prop- 
erties of aluminum alloys, nature 
of the changes in hysteresis induced 
by prolonged cyclic stresses, differ- 
ences between the effects of thermal 
treatment and cyclic stressing, pre- 
cipitation produced by cyclic stress- 
ing. (Q7e; Al) 


127-Q. Relation of Inclusions to the 
Fatigue Properties of High-Strength 
Steels. F. B. Stulen, H. N. Cummings 
and W. C. Schulte. Paper from “In- 
ternational Conference on Fatigue of 
Metals”. v. II. The Institution of 
Mechanical Engineers. 8 p. 


Fatigue life and strength of high- 
strength steels, heat treated to a 
given ultimate tensile strength, de- 
pend largely on the size and loca- 
tion of inclusions. (Q23g, 9-19; AY) 


128-Q. Short Endurance Fatigue. 
A. C. Low. Paper from “Interna- 
tional Conference on Fatigue of Met- 
als”. v. I. The Institution of Me- 
chanical Engineers. 8 p. 


For the five widely differing ma- 
terials tested, with tensile strengths 
varying from 21 to 57 tons per 
sq. in., but all with good ductility, 
fatigue life in reversed bending was 
found to depend solely on the degree 
of strain, for maximum fiber —— 
between +0.4% and +5%. (QT7b) 


129-Q. Some Preliminary Fatigue 
Results on a Steel of up to 800 
V. P. N. Hardness Using a 
and Unnotched Specimens. J. 

Russell and D. V. Walker. hs 
from “International Conference on Fa- 
tigue of Metals”, v. II. The Insti- 
tution of Mechanical Engineers. 5 p. 


There is no confirmation of the 
theory that low fatigue ratios for 
very high tensile steel are due to 
lower tempering temperature. No 
significant improvement in fatigue 
properties is noted for carbon con- 
tents above 0.5%. Tendency of 
notch susceptibility to fall with in- 
creasing hardness ag — 
400 is confirmed. (Q7; 


130-Q. Strength Reduction Factors 
for Small Quenching Cracks and for 
Decarburized Steel. J. A. Pope and 
C. W. Barson. Paper from “Inter- 
national Conference on Fatigue of 


Metals”. v. II. The Institution of 
Mechanical Engineers. 8 p. + 2 
plates. 
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Heavy decarburization is more 
detrimental to the fatigue strength 
of the silicon-manganese steel tested 
than the small quenching cracks 
induced. Overstrain has no bene- 
ficial effect upon the quenching 
cracks. (Q23g, J4a; ST, 9-22) 


131-Q. Stress Concentration in Re- 
lation to Fatigue. H.L. Cox. Paper 
from “International Conference on Fa- 
tigue of Metals”. v.I. The Institu- 
tion of Mechanical Engineers. 12 p. 
+ 2 plates. 
The present state of knowledge 
of stress concentration in relation 
to needs of designer. (Q23g, Q25k) 


182-Q. Studies in the Formation and 
Propagation of Cracks in Fatigue 
Specimens. E. Frost and C. E. 
Phillips. Paper from “International 
Conference on Fatigue of Metals”. 
v. II. The Institution of Mechanical 
Engineers. 9 p. + 4 plates. 

The existence and formation of 
nonpropagating cracks in notched 
specimens subject to fatigue lead- 
ing; conditions necessary to form 
nonpropagating cracks and their ef- 
fects on notch sensitivity; strength 
reduction factors of cracks; crack 
propagation. (Q26q, Q7a) 


138-Q. A Study of the Strain Cycling 
and Fatigue Behaviour of a Cold- 
Worked Metal. L. F. Coffin and J. 
H. Read. Paper from “International 
Conference on Fatigue of Metals”. v. 
II. The Institution of Mechanical En- 
gineers. 12 p. 

The strain softening of AISI 347 
stainless steel is examined as a func- 
tion of degree of prior cold work 
and temperature. 

(Q23g, 3-18, 2-11; SS) 


184-Q. Theory for Combined Bend- 
ing and Torsion Fatigue With Data 
for SAE 4840 Steel. W.N. Findley, 
J. J. Coleman and B. C. Hanley. 
Paper from “International Conferenca 
on Fatigue of Metals”. v. I. The 
— of Mechanical Engineers. 

p. 

Mathematical formulation of the 
effect of a normal stress acting on 
the critical shear plane. Compari- 
sons with experimental data. 

(Q7b; AY) 


185-Q. Very High-Speed Fatigue 
Testing. A. R. Wade and P. Groote- 
huis. Paper from “International Con- 
ference on Fatigue of Metals”. v. II. 
The Institution of Mechanical Engi- 
neers. 1l1p. 
Choice of type of high-speed ma- 
chine, calculation of stress, fatigue 
tests. (Q7) 


186-Q. (English.) Hardness of Sphe- 
rodial Graphite Cast Iron Containing 
Various Amouts of Ferrite. Takaji 
Kusakawa and Toyoharu’ Kasai. 
Castings Research Laboratory, Report, 
_ University, 1956, no. 7, p. T- 
Rockwell and Brinell hardness is 
first increased, then decreased, by 
addition of silicon, and is rapidly 
increased by magnesium treatment. 
Hardness of ferrite phase is higher 
than that in flake graphite iron. 
(Q23a, 2-10; CI) 


137-Q. Physical Properties of Zir- 
conium, A. D. Schwope. Paper from 
“Zirconium—Technology and Econom- 
ics’. Atomic Industrial Forum, p. 
35-37. (CMA) 

The thermal creep, fatigue, impact, 
galling and strength properties of 
zirconium surveyed. Concluded that 
thermal stress is 1/6th that gen- 
erated in stainless steel, that cold 
working increases the creep resist- 
ance, that zirconium is more sensi- 


tive to strain rate than iron, and 
that working and a annealing should 
be used when the metal has been 
heated in the B region. Solid lubri- 
cants reduce friction more effective- 
ly than liquids. (Q23, 3-18; Zr) 


138-Q. Australian Work on Aircraft 
Fatigue and Life Evaluation. F. H. 
Hooke and P, S. Langford. Aircraft 
Engineering, v. 28, Dec. 1956, p. 
408-414. 

Cases of failure due to fatigue of 
metal parts. Past, present and fu- 
ture research in aircraft structural 
fatigue discussed. 15 ref. 

(Q23g, T24) 


139-Q. Creep Deflexion of Magnesi- 
um Alloy Struts. A. E. Johnson, V. 
D. Mathur and J. Henderson. Air- 
craft Engineering, v. 28, Dec. 1956, p. 
419-425. 

Report on research into properties 
of magnesium alloy struts at room 
temperature. Object was to predict 
the creep deflection of magnesium 
alloy struts from tensile creep data. 
(Q23e; Mg) 


140-Q. Adhesive-Bonded Joints 
Tested by Ultrasonics. E. L. Gray. 
American Machinist, v. 100, no. 27, 
Dec. 17, 1956, p. 122-125. 
Mechanical-impedance methods of 
testing for inspectiing both metal-to- 
metal and sandwich bonded panels. 
Voids and in some cases substandard 
bonds can be detected. (Q10c) 


141-Q. Buckling of Tapered Plates 
in Compression. Bertram Klein. Air- 
craft Engineering, v. 28, Dec. 1956, p. 
427-430. 

General equation has been derived 
for calculating the buckling load of 
tapered plates that have an axis of 
symmetry and are symmetrically 
loaded about this axis. (Q28, 4-3) 


142-Q. Effect of Cerium on the 
Mechanical Properties of a Cast Titani- 
um Alloy. H. W. Antes and R. E. 
Edelman. Foundry, v. 85, Jan. 1957, 
p. 116-119, (CMA) ' 

The effect of cerium additions on 
cast grain size and mechanical prop- 
erties of Ti-6Al-4V was studied; two 
heat treatments were used. Cerium 
up to 0.42% was added and is found 
to decrease strength and ductility, 
due to a cerium-rich phase at the 
grain boundaries; grain size is re- 
duced but no benefit from the re- 
duction was apparent. Impact frac- 
tures were found to vary in appear- 
ance according to the amount of ce- 
rium added. (Q general, 2-10; Ti, Ce) 


143-Q. The Effects of Internal Oxi- 
dation on the Tensile Properties of 
Some Silver Alloys at Room and Ele- 
vated Temperatures. E. Gregory and 
G. C. Smith. Institute of Metals, 
Journal, v. 85, No. 3, Nov, 1956, p. 
81-87. 

Conditions affecting the production 
of nonmetallic phases by internal ox- 
idation of silver alloys containing 
silicon or aluminum investigated. A 
very marked inhibition of grain 
growth and_ recrystallization ob- 
tained. Strength was dependent on 
the degree of dispersion of the ox- 
ide, the greatest improvement in 
specimens containing the finest dis- 
persion. 13 ref. (Q23n, R2s; Ag) 


144-Q. The Hardness of Manganese 
and Some Manganese-Rich Alloys. H. 
O’Neill and Vernon Griffiths. Institute 
of Metals, Journal, v. 85, No. 3, Nov. 
1956, p. 105-108. 


Diamond-pyramid hardness tests 
on electrolytic manganese and some 
of its dilute alloys. Hardness values 
of some quenched gamma alloys of 
manganese with copper and nickel, 


 148-Q. 


after various reheating treatments. 
(Q23a; Mn) 


145-Q. A Proposed Method for 
Calculating Residual Stresses in Iron 
Rolls. Charles F. Peck, Jr, Iron and 
Steel Engineer, v. 33, No. 12, Dec. 
1956, p. 121-124. 

The method of computation of 
radial stress and longitudinal stress 
as residual stress in iron rolls. Data 
for ratio of tensile to compressive 
stress versus diameter of roll. 
(Q25h, W22, 17-7; CI) 


146-Q. The Craze-Cracking of Metals. 
L. Northcott and H. G. Baron. Iron 
and Steel Institute, Journal, v. 184, 
Dec. 1956, p. 385-409. 

This type of failure occurs when a 
surface is repeatedly heated and 
cooled. Previous work and present 
experimental methods and the re- 
sults. 40 ref. (Q26q, 2-11) 


147-Q. Statistical Investigation of 
the Fatigue Life of Deep-Groove Ball 
Bearings. J. Lieblein and M. Zelen. 
Journal of Research, National Bureau 
of Standards, v. 57, Nov. 1956, p. 
273-316. 

Manufacturers’ pooled test data, 
compiled by American Standards As- 
sociation and analyzed by the Na- 
tional Bureau of Standards. Purpose 
is to set up uniform ball-bearing ap- 
plication formulas. 21 ref. 

(Q23g, S12, T7d) 


J Fundamentals of Wear. 
Lubrication, v. 42, Dec. 1956, p. 
149-160. 

Various phenomena associated 


with the sliding of bearing surfaces: 
basic processes involved and _ con- 
tributing effects of surface films: 
typical lubricant performance char- 
acteristics, 47 ref. 

(Q23f; SGA-c, NM-h) 


149-Q. Mechanism of “Free” Rolling 
Friction. D. Tabor. Lubrication Engi- 
—we. v. 12, Nov.-Dec. 1956, p. 379- 


It is suggested that the major 
source of “free” rolling friction is 
elastic hysteresis in the solids them- 
selves. (Q9p) 


150-Q. Concentration Effects of Cut- 
ting Oil Additives in Performance 
Evaluation. A. Dorinson. Lubrication 
Engineering, v. 12, Nov.-Dec. 1956, 
p. 387-391. 

Hypothesis suggests that behavior 
for a particular cutting oil will de- 
pend on the relation between wear 
by metal contact of chip and tool, 
and wear by chemical reaction of the 
tool material with the additive. 10 
ref. (Q9n, G17; NM-h) 


151-Q. New Leaded Steels Reduce 
Machining of Large Gears. C, R. 
Funk. Materials and Methods, v. 44, 
no. 6, Dec. 1956, p. 94-95. 

New steels, called Hi-Qua-Led, are 
now in production. Tensile, bend and 
impact properties remain the same, 
but the lubricating action of lead 
permits faster speeds and deeper 
cuts in machining. 

(Q23, G17k; ST, Pb) 


152-Q. Why Bolts Fail. Fred J. 
Poss. Steel, v. 139, Dec. 3, 1956, p. 
125-126. 

Bending stresses caused by de- 
viation from perpendicular of nut 
and bolt bearing surfaces may be 
mest common cause of failure. 
(Q25q,. T7f) 

153-Q. What Copper Alloy Forgings 
Can Do. Arthur I. Heim. Steel, v. 
139, Dec. 31, 1956, p.+58-60. 

Details properties and expected 
tolerances of hot pressed copper 
alloy forgings. (Q general; Cu, 4-1) 


154-Q. Further Studies on the Ef- 
fect of Microstructure on Notch Tough- 
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ness and Fracture Morphology. J. 
C. Danko, J. H. Gross and R. D. 
Stout. Welding Research, v. 21, Dec. 
1956, p. 604s-609s. 


Influence of some types of discon- 
tinuous phases in a nominally con- 
stant ferrite matrix on the notch 
toughness of the aggregate. 5 ref. 
(Q28r, Q26, 3-21; 7-1) 


155-Q. Triaxial Tension Testing and 
the Brittle Fracture Strength of Met- 
als, N. Bredzs and H. Schwartzbart. 
Welding Research, v. 21, Dec. 1956, p. 
610s-615s. 

Data on the effect of joint thick- 
ness on tensile strength of mild steel 
and drill rod brazed with silver and 
copper. 6 ref. (Q27, Q23n; CN, 7-2) 


156-Q. Fatigue of Welded Joints 
Committee. LaMotte Grover. Welding 
Research Council Yearbook, 1956, p. 


Studies in progress at the Uni- 
versity of Illinois on evaluating and 
improving the behavior of welded 
members and connections which are 
subjected to repeated loads. 

(Q23g; 7-1) 


157-Q. Properties of Hot-Rolled 
Steel Plates: Influence of Silicon and 
Aluminum as Deoxidizers. Iron and 
Coal Trades Review, v. 158, Dac. 14, 
1956, p. 1450. 

Additions of silicon and aluminum 
to steels of different manganese con- 
tent were studied to determine the 
influence of these two elements on 
the notched-bar properties of hot 
rolled steel. 

(Q23; ST, 4-3, Si, Al, AD-r) 


158-Q. Tensile Strength of Whiskers. 
S. S. Brenner. Journal of Applied 
Physics, v. 27, Dec, 1956, p. 1484-1491. 


Tensile tests performed on whisk- 
ers of iron, copper and silver 1.2 
to 15 microns in diameter. The 
strongest whiskers, which were less 
than 4 microns in diameter, ex- 
hibited resolved elastic shear 
strengths of from 2 to 6% of their 
shear moduli. 

(Q23n; Fe, Cu, Ag, 14-11) 


159-Q. Low-Temperature Brittleness. 
Charles S. Barrett. Metal Progress, 
v. 70, Dec. 1956, p. 68-72. 


Interrelation between brittle frac- 
ture of ship plate and many of the 
physical properties which are de- 
termined by crystalline perfection. 
(Q26s, 2-13, M2bs; ST, 4-3) 


160-Q. Die Steel Useful for Ultra 
High-Strength Structural Require- 
ments, John C. Hamaker, Jr. Metal 
Progress, v. 70, Dec. 1956, p. 93-96B. 


Strength, toughness, ductility and 
thermal stability of a 5% chromium 
die steel are superior to those of 
any ultra high-strength structural 
alloy proposed for aircraft operation 
in the temperature range of —100 
to 1000° F. (Q23; TS, SGB-s) 


161-Q. Recent Studies on Ductile 
Molybdenum. Julius J. Harwood. 
Metal Progress, v. 70, Dec. 1956, p. 
97-101. 

Deoxidation practice and alloying 
elements improve ductility by con- 
verting the precipitates (oxides, 
nitrides and carbides) into innocuous 
forms, by affecting the solubility 
relationships of the interstitial im- 
purities, and by altering the kinetics 
of the aging process. 

(Q23p, C25; Mo, 9-1) 


162-Q. Fe-Al-Mo Alloys for High- 
Temperature Use. ‘ . Nachman 
and W. J. Buehler. Metal Progress, 
v. 70, Dec, 1956, p. 107-110. 
The light weight, excellent oxida- 
tion resistance and high strength 
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at elevated temperatures of iron- 
aluminum-molybdenum alloys indi- 
cate their potential utility as re- 
placements for iron-chromium and 
iron-chromium-nickel alloys. 

(Q23n, 2-12; SGA-h, Fe, Al, Mo) 


163-Q. Forgeability. Albert Porte- 
vin. Metal Progress, v. 70, Dec. 1956, 
p. 120-123. 
Comments on _ forgeability and 
metal forming. (Q23q) 


164-Q. Deformation Twinning in 
Materials of the A4 (Diamond) Crystal 
Structure. A. T. Churchman. Pro- 
ceedings of the Royal Society, Series 
A., v. 238, no. 1213, Dec. 18, 1956, p. 
194-203. 

Deformation twins have been ob- 
served on (111) and (123) planes 
in silicon, germanium, indium anti- 
monide and gallium antimonide, 13 
ref. (Q24b; Si, Ge, In, Ga) 


165-Q. A Three-Dimensional Photo- 
elastic Study of Contact Stresses in 
the Head of a Model of a Railroad 
Rail. M. M, Frocht. Proceedings 
of the Society for Experimental Stress 
Analysis, v. XIV. No. 1, p. 1-12. 


Using the shear difference and 
the stress-freezing processes, princi- 
pal stresses and maximum shears 
were determined in the transverse 
section of the rail under the center 
of the wheel. (Q28k; 4-7) 


166-Q. Modified Theories of Fatigue 
Failure Under Combined Stress. W. 
N. Findley and P. N. Mathur, Pro- 
ceedings of the Society for Experi- 
mental Stress Analysis, v. XIV. No. 1. 
p. 35-46. 

Several proposed theories were 
modified to account for anisotropy 
and state of stress, and were 
examined in the light of existing 
data. (Q23g, 3-16, 3-21; 10-1) 


167-Q. Stress Concentration Fac- 
tors for Circular Fillets in Stepped 
Wall Cylinders Subject to Axial Ten- 
sion. L. H. N. Lee and C. S. Ades. 
Proceedings of the Society for Ex- 
perimental Stress Analysis, v. XIV. 
No. 1. p. 99-108. 


Plastic cylinders were cast, cured, 
machined, stressed and sliced and 
slices were studied photoelastically. 
Hysol 6020 epoxide resin was found 
to be very promising. (Q25k; NM-d) 


168-Q. The Study of the Propaga- 
tion of Stress Waves by Photoelas- 
ticity. J. C, Feder, R. A. Gibbons, 
J. T. Gilbert and E. L. Offenbacher. 
Proceedings of the Society for Experi- 
mental Stress Analysis, v, XIV. No. 1. 
p. 109-122. 


Wave propagation was followed 
with a high-speed framing camera 
and initiation of the stress waves 
by ballistic methods which produce 
high rates of loading. (Q21f) 


169-Q. Mechanism of Fatigue. W. 
A. Wood. Paper from “Fatigue in 
Aircraft Structures”. Academic Press, 
p. 1-19. 


Observations of fatigue deforma- 
tion were interpreted as proceeding 
from fine slip as opposed to coarse 
slip and that pure fatigue may im- 
pose considerable plastic strain with- 
out progressive strain hardening. 
Tests on copper in alternating tor- 
sion showed that a total of non- 
hardening plastic strain could be 
imposed in fatigue that would be 
impractical in static deformation. 
18 ref. (Q23f) 


170-Q. The Mechanism of Fatigue in 
Aluminum and Aluminum Alloys. 
P. J. E. Forsyth. Paper from “Fa- 
tigue in Aircraft Structures’. Aca- 
demic Press, p. 20-42. 


Fatigue behavior was examined 
in superpurity aluminum, Al 4% 
copper alloy, Al 10% Zn and Al 
7.5% Zn 2.5% Mg alloys. Recrys- 
tallization and aging was produced 
under fatigue stresses at nominally 
room temperature and _ occurred 
mainly in localized regions. 25 ref. 
(Q23f, N5f, N7a; Al) 


171-Q. Experiments Relating to the 
Origin of Fatigue Cracks. N. Thomp- 
son. Paper from “Fatigue in Air- 
craft Structures”. Academic Press, 
p. 43-61 
Summary of results of investiga- 
tions of copper and of aluminum 
on the basic mechanism of fatigue. 
Similarities in crack formation and 
crack propagation in the two metals. 
8 ref. (Q7, Q26q) 


172-Q. On the Effects Preceding 
Fatigue Failure of High-Strength 
Aluminum Alloys. R. F. Hanstock. 
Paper from “Fatigue in Aircraft 
 icaiaaiaall Academic Press, p. 62- 


Resonance method of testing was 
employed. Variation of hysteresis 
with stress, critical stress and com- 
parison of the effects of tempera- 
ture and cyclic stress are discussed. 
6 ref. (Q7; Al) 


173-Q. Performance of Steel Under 
Repeated Loading. M. Hempel. Paper 
from “Fatigue in Aircraft Structures”. 
Academic Press, p. 83-103. 

Results of investigations of de- 
formation phenomena under cyclic 
stressing, fatigue strength of heat 
resisting steels at elevated tempera- 
tures in the range of 500-650° C., 
and effect of surface finish on the 
fatigue strength. 31 ref. 

(Q23f, 2-12; SS, SGA-h) 


174-Q. Fatigue Cracks as Stress 
Raisers and Their Response to Cyclic 
Loading. C.E, Phillips. Paper from 
“Fatigue in Aircraft Structures”. 
Academic Press, p. 104-125. 


Observations of crack growth of 
unnotched and V-notched specimens 
of a mild steel, a heat treated nickel- 
chromium steel, and a 4% copper- 
aluminum alloy. 13 ref. 

(Q26q; CN, AY, Al) 


175-Q. Scatter of Fatigue Life and 


Fatigue Strength in Aircraft Struc- 
tural Materials and Parts. W. Wei- 
bull. Paper from “Fatigue in Air- 
craft Structures”. Academic Press, 
p. 126-145. 

Fatigue properties are described 
by S-N curves. Procedure for con- 
verting life distribution into strength 
distribution is discussed. 7 ref. 
(Q23f, Q7g, T24a) 


176-Q. Accumulation of Fatigue 
Damage. A. M. Freudenthal and R. 
A. Heller. Paper from “Fatigue in 
Aircraft Structures”. Academic Press, 
p. 146-177. 

Tape- programmed, random - load, 
rotating-beam fatigue testing ma- 
chine is described. Results are 
correlated from random testing ma- 
chines with constant amplitude test- 
ing machines. Results of random fa- 
tigue tests on 2024 and 7075 alumi- 
num alloys are tabulated, 14 ref. 
(Q7c, X29; Al) 


177-Q. Performance Fatigue Test- 
ing With Respect to Aircraft Design. 
E. Gassner. Paper from “Fatigue in 
Aircraft Structures”. Academic Press, 
p. 178-206. 

Survey of fatigue testing in the 
German Aeronautical Research In- 
stitute, 1938-1945, and in the Labora- 
tory for Performance Testing since 
the war, including wing load distri- 
butions, and service performance 
tests. 8 ref. (Q7g, T24a) 
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1738-Q. Structural Fatigue Research 
and Its Relation to Design. P. D. 
Brooks. Paper from “Fatigue in Air- 
craft Structures”. Academic Press, 
p. 207-232. 

Sequential steps in handling ma- 
jor fatigue requirements on com- 
plete design projects as applied to 
two typical aircraft, namely, medi- 
um-range transport, and long-range 
interceptor. 11 ref. 

(Q23g, 17-1, T24a) 


179-Q. The Elements of a Helicop- 
ter Fatigue Substantiation Program. 
H. T. Jensen. Paper from “Fatigue 
in Aircraft Structures”. Academic 
Press, p. 233-254. 

Basic facilities used in the test 
program are strain-gage flight test 
aircraft, tie down test aircraft, fa- 
tigue laboratory and the rotor-whirl 
stand. 4 ref, (Q7g, T24a) 


180-Q. The Relationship Between 
Load Spectra and Fatigue Life. Bo 
Lundberg and Sigge Eggwertz. Paper 
from “Fatigue in Aircraft Structures”. 
Academic Press, p. 255-278. 
Applications of the linear cumula- 
tive damage theory in conjunction 
with the straightline load spectrum 
and the adopted S-N relation in 
evaluation of conventional fatigue 
results can also be used in the eval- 
uation of program test results. 24 
ref. (Q7) 


181-Q. Fatigue Testing in Relation 
to Transport Aircraft. R. J. Atkin- 
son. Paper from “Fatigue in Aircraft 
eee Academic Press, p. 279- 


Examples of fatigue data on 
which design might be based, fa- 
tigue loading actions, and a scheme 
of testing geared to design and 
early production stages are dis- 


cussed. 9 ref. (Q7g, T24a) 
182-Q. Fatigue Engineering in Air- 
craft. Paul Kuhn. Paper from “Fa- 


tigue in Aircraft Structures”. <Aca- 


demic Press, p. 295-316. 

A review of design problems in- 
volving fatigue under constant- 
amplitude loading and under vari- 
able-amplitude loading. 26 ref. 
(Q7d, Q7e, T24a) 


183-Q. Some Remarks on _ the 
French Approach to the Problem of 
Fatigue. J. Cornillon. Paper from 
“Fatigue in Aircraft Structures”. 
Academic Press, p. 317-322. 

General outline of methods em- 
ployed including evaluation by cumu- 
lative damage theory and ‘fatigue 
tests. 9 ref. (Q7) 


134-Q. Aspects of Fatigue Design 
of Aircraft Structures. F. Turner. 
Paper from “Fatigue in Aircraft 
a - Academic Press, p. 323- 


Statistical approach is emphasized 
in design problems relative to fa- 
tigue and static failure. 17 ref. 
(Q7q, T24a) 


185-Q. The Extent of the Fatigue 
Problem in Aircraft Design. H. Gid- 


dings. Paper from “Fatigue in Air- 
craft Structures”. Academic Press, 
p. 347-375. 


Review of types of fatigue load- 
ing actions, strength and design of 
aircraft components, and effect of 
operating, inspection and mainte- 
nance procedures on fatigue life. 
(Q23f, T24a, 17-1) 


186-Q. Practical Aspects of Fatigue 
in Aircraft Structures. R. L. Schliech- 


er. Paper from “Fatigue in Aircraft 
Structures”. Academic Press, Pp. 
376-426. 


Unit and component fatigue tests, 
case histories, and an outline of 
good design practices. 12 ref. 

(Q7, T24a, 17-1) 


Aircraft Structural Fatigue 


187-Q. 
2 W. W. John- 


Research in Australia. 
stone and A. O. Payne. Paper from 
“Fatigue in Aircraft Structures”. 
Academic Press, p. 427-448. 


Review of fatigue research by the 
Structures Division of the Aeronau- 
tical Research Laboratories and 
summary of present status. 47 ref. 
(Q23f, T24a) 


188-Q. (English.) Improvement of 
Copper Alloy Spring. Pt. I. Effect 
of Various Third Eiements Added to 
Plain 60/40 Brass. Masayuki Kawa- 
saki and Osamu Izumi. Science Re- 
ports of the Research Institutes, To- 
hoku University, v. 8, Dec. 1956, p. 
484-492. 


Iron, aluminum, manganese, nickel, 
cadmium and tin were added, and 
the alloys of copper-manganese- 
nickel and copper-iron series were 
also examined. 

(Q general, 2-10; Cu, SGA-b) 


189-Q. (English.) Improvement _ of 
Copper Alloy Springs. Pt. II. 60/40 
Brass Series Containing Iron, Manga- 
nese and Tin. Osamu Izumi and 
Masayuki Kawasaki. Science Reports 
of the Research Institutes, Tohoku 
University, v. 8, Dec. 1956, p. 493-501. 


Manganese and tin proved to be 
the most favorable elements. 
(Q general, 2-10; Cu, Fe, Mn, Sn, 
GA-b) 


190-Q. (Japanese.) On the Hot 
Hardness of Heat Resistant Titanium- 
Base Alloy. T. Araki and J. Isono. 
Japan Institute of Metals. Journal, 
v. 20, Oct. 1956, p. 547-550. (CMA) 


Titanium-base alloys were tested 
for heat resistance at high vacuum 
and temperatures up to 700° C. by 
measuring hardness. Hot hardness 
is found to increase with the amount 
of aluminum. Great hardness oc- 
curs in some alloys water-quenched 
from 900° C., due to tempering at 
500° C.; such alloys contain at least 
6% Al and 4% Mo and/or Cr.-. The 
latter go into the B phase during 
tempering. (Q23a, 2-12, 2-10; Ti) 


191-Q. (Japanese.) Improvement of 
Heat Resistance of Aluminum Alloys 
by Addition of Zirconium II. Y. Mi- 
shima and N. Takahashi. Light Met- 
als, v. 11, no. 21, 1956, p. 64-67. (CMA) 


About 0.5% zirconium is effective 
in improving the heat resistance of 
aluminum alloy. Studies were con- 
ducted with six aluminum alloys, 
cold rolled to sheet, annealed and 
quenched. Tensile and hardness 
data are tabulated. 

(Q general, 2-12; Al, Zr) 


192-Q. (Japanese.) Theory of Plas- 
tic Deformation and Maximum Shear- 
ing Stress of Aluminum. Koiti Saito. 
Nippon Kikai Gakai, v. 22, no, 123, 
Nov. 1956, p. 821-827. 


Theory of plasticity based on the 
maximum shearing stress in the 
triaxial deformations of metals is 
established, using the experimental 
results as to the work hardening 
properties by pure shearing. Com- 
parison of experimental results. 7 
ref. (Q24; Al) 


198-Q. (Japanese.) Effects of Sec- 
tion Size on Static Tensile Properties 
of Mild Steel Bars. Tadasi Isibasi. 
Nippon Kikai Gakai, v. 22, no. 123, 
Nov. 1956, p. 827-832. 


Stress and strain in a round bar 
were analyzed by using the distribu- 
tion of the axial stress over the 
cross-section of the bar. Reasons 
for unevenness of stress distribu- 
tion over the cross-sections of 
streched specimens. Fundamental 


calculation of stress beyond the yield 
point. (Q27k; CN) 


194-Q. (Japanese.) Effect of the 
pty sco Change of Stress on Creep 
of Carbon Steel at High Temperature. 
Toshio Mishihara, Kichinosuke Tanaka 
and Kiyotsugu Oj. Nippon Kikai 
Gakai, v. 22, no. 123, Nov. 1956, p. 
832-838. 


Creep behavior of 0.14% carbon 
steel at 450° C. Apparatus for ex- 
periments; results. 10 ref. 

(Q23d, 1-3; CN) 


195-Q. (Japanese.) Researches on Ti- 
tanium Fasteners—I. Photo-Elastic 
Determination of Stress Concentration 
Factors for the Unified Screw Thread. 
I. Hiraki, S. Shimamura and Y. 
Kanae. Tokyo. Government Mechani- 
cal Laboratory. Journal, v. 10, Nov. 
1956, p. 213-219. 


The photo-elastic method was ap- 
plied in the determination of stress 
concentration factors for the Unified 
Screw Thread of titanium fasteners. 
Four cases were considered: titani- 
um bolt with titanium nut; titanium 
bolt with aluminum nut; load con- 
centrated at a turn of the thread 
helix; and load distributed - along 
the thread helix. The test used is 
considered more suitable than other 
tests. (Q25k, 14, T7; Ti) 


196-Q. (Russian.) Resistance to De- 
formation of Commercial Titanium. L. 
N. Sokolov, V. I. Zaleskiy and V. P. 
Yelyutin. Sb. Mosk, in-ta stali, no. 
no. x 
mia. 


The resistance to deformation of 
commercial titanium was determined 
by tensile methods (in the interval 
20-800°) and deposition (at 400-800°). 
The speed of deformation during 
tension and deposition is 1.7 mm/per 
min. At room temperature com- 
mercial titanium has a strong re- 
sistance to deformation. At tem- 
peratures below 700° and small de- 
grees of deformation (up to 10%) 
strengthening of titanium occurs. 
A considerable increase of deforma- 
tion does not _ produce further 
strengthening. Over 700° titanium 
has a low resistance to deformation. 
The heating of commercial titanium 
over 1100° contributes to the dif- 
fusion of Oz and Nz into the metal 
and the formation of a brittle phase 
on the surface. (Q23; Ti) 


197-Q. (Report.) Investigation of the 
Compressive, Bearing and Shear Creep- 
Rupture Properties of Aircraft Struc- 
tural Metals and Joints at Elevated 
Temperatures, Part 1. F. J. Vawter 
and others, Cornell Aeronautical La- 
boratory, Inc. for Wright Air Develop- 
ment Center. 194 p. June 1956. 
U. S. Office of Technical Services, 
PB 121436. $2.50. 


Equipment and special fixtures for 
conducting tensile, compression, 
bearing and shear creep tests. Data 
on 2024-T3 aluminum sheet, C-110M 
titanium sheet, type 321 stainless 
steel sheet, and rivet wires of 2117- 
T 4 aluminum, Monel, and type-301 
stainless steel, 24S-Ts aluminum 
sheet and 24S-T3 aluminum plate. 
(Q3, X29; Al, Ti, SS, Ni) 


198-Q. (Report.) Investigation of 
Compressive-Creep Properties of 
Aluminum Columns at Elevated Tem- 
peratures, Pt. 4—Additional Studies. 
R. Carlson, E. G. Bodine and 
G. K. Manning, Battelle Memorial In- 
stitute for Wright Air Development 
Center. 80 p. April 1956. U. S. Office 
of Technical Services, PB 121465. $2.00. 


Creep buckling of columns at 
elevated temperatures. Data for 
short inelastic columns of aluminum 
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alloy, square tubing columns of 
aluminum alloy, and columns of 
stainless steel. (Q3c; Al, SS) 


199-Q. (Book.) Defects and Failures 
of Metals: Their Origin and Elimina- 
tion. E. P. Polushkin. 339 p. 1956. 
Elsevier Publishing Co., 445 Park 
Ave., N.Y. 22, N. Y., and D. Van 
Nostrand Co. Inc., 257 Fourth Ave., 
New York 10, N. Y. $12.50. 


Deals with segregation, blowholes, 
pipe, decarbonization, scaling, resid- 
ual stresses, embrittlement, fatigue, 
flakes, cracks, wear, corrosion and 
other defects. References follow each 
chapter. (Q general, R general, 9) 


200-Q. (Book.) International Confer- 


ence on Fatigue of Metals. v. I-III. 
Papers individually paged. 1956. The 
Institution of Mechanical Engineers, 
1 Birdcage Walk, London, S. W. 1, 
England. 


Numerous papers dealing with 
stress distribution; effects of tem- 
perature, frequency, and _ environ- 
ment; metallurgical aspects of fa- 
tigue; basic mechanisms; and engi- 
neering and industrial significance 
of fatigue. Pertinent papers are ab- 
stracted individually. (Q23g, Q7) 


201-Q. (Book.) Relaxation Proper- 
ties of Steels and Super-Strength Al- 
loys at Elevated Temperatures. 104 p., 
1956. American Society for Testing 
Materials, 1916 Race St., Philadelphia 
8, Pa. (Special Technical Publication 
No. 187) $4.00. 


Summary of data on relaxation 
strengths for low-alloyed Mo, Cr, and 
V-bearing steels, 12% Cr-type steels, 
a number of super-strength alloys 
and cast iron. 

(Q23d, 2-12; AY, SS, CI) 


202-Q. (Book.) Fatigue in Aircraft 
Structures—Proceedings of the Inter- 
national Conference held at Columbia 
University, Jan. 30, 31 and Feb. 1, 
1956. Edited by Alfred M. Freuden- 
thal, 456 p. 1956. Academic Press, 111 
Fifth Ave., New York 3, N. Y. $12.00. 


Papers on the general problem of 
fatigue in metals, fatigue in steel 
and aluminum, and fatigue in metal 
aircraft parts. Papers separately 
abstracted. (Q23f, Q7, T24a) 


2038-Q. (Book—Russian.) Mechanical 
Properties of Isothermally Hardened 
Steel. A. S, Meyseyenke, 141 p. 1956. 
Mashgis, Kiev-Moscow, U.S.S.R. 


Investigation of the mechanical 
properties of medium carbon, high 
carbon and alloy toolsteels subjected 
to isothermal hardening to marten- 
site. The effects of hardening tem- 
perature and soaking time, _iso- 
thermal soaking in the quench bath, 
low-temperature tempering, and the 
cold treatment of hardened steel 
upon mechanical properties have 
been demonstrated. The mechani- 
cal properties of steels subjected to 
ordinary hardening are cited for 
purposes of comparison. 89 ref. 
(Q general, J general; TS) 


204-Q. (Book—Russian.) Steels and 
Alloys for Service at High Tempera- 
tures. M. L. Bernshteyn, 239 p. 
1956, Metallurgizdat, Moscow, U.S.S.R. 


Theory of heat resistance; data 
on the properties and treatment of 
heat resistant ferrite, pearlitic and 
austenitic steels and heat resistant 
nickel, cobalt, chromium, titanium 
and molybdenum-based alloys. Re- 
sults of the study of the structure 
of heat resistant steels and alloys. 
194 ref. 

(Q or. 2-12; SGA-h, SS, Ni, Co, 
Cr, Ti, Mo) 
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54-R. A.S.T.M. Copper-Strip Cor- 
rosion Standards. R. C. Mallatt, P. 
A, Demkovitch and W. V. Cropper. 
me Bulletin, no. 218, Dec. 1956, 
p. 49-61. 


Mass reproduction of the stand- 
ard strips using aluminum sheet, 
colored and cut to size, is reported. 
(R11, $22; Cu, Al) 


55-R. Defect Test on U-2 w/o Zr 
Alloy in the X-2 Loop Test No. 1. R. 
F. S. Robertson and F. H. Krenz. 
Atomic Energy of Canada Limited. 
CRDC-646, April 1956, 32 p. (CMA) 


A defected specimen of U-2Zr al- 
loy, clad with Zircaloy-2 and diffu- 
sion bonded, was irradiated in a loop 
of a nuclear reactor. The loop con- 
tained water at 550° F. under 2000 
psi. The object was to find if the 
corroding core metal released radio- 
active products in detectable amounts 
into the hot water, and to determine 
if the detection could be made in 
time to shut down the reactor, The 
defect (a hole) was plugged at first 
and no corrosion products entered 
the water. When the hole was 
opened they entered rapidly, while 
corrosion continued under the sheath. 
Detection is quick and allows shut 
down in time. (R11, S19; U, Zr, 9) 


56-R. Stress-Corrosion Cracking of 
Brass. Corrosion Technology, v. 3, 
Dec. 1956, p. 407. 


Study by the U.S. National Bureau 
of Standards on the relationship be- 
tween crystal orientation and corro- 
sion in alpha and beta brasses. 
(Rid, 3-22; Cu) 


57-R. Researches on Corrosion and 
Inhibition; Reaction Velocity of the 
System Iron-Dilute Acetic Acid at 40° 
C. George S. Gardner. Franklin In- 
stitute, Journal, v. 262, Dec. 1956, p. 
469-478 , 


Effects of inhibitors with and 
without addition of mineral spirits. 
(R10b) 


58-R. Aluminized Steel Stands Off 
Atmospheric Corrosion. J. C. Merritt 
and . E. McFee. Iron Age, v. 178, 
Dec. 27, 1956, p. 60-61. 


Report on Armco aluminized steel 
Type-2 telling of its high resistance 
to atmospheric corrosion, good fab- 
ricating properties and favorable 
comparable costs. 

(R3, G general; ST, Al, 8-19) 


59-R. High Alloys Committee. V. N. 
Krivobok. Welding Research Council 
Yearbook, 1956, p. 39-40. 


The Arcos Corp. investigation on 
the effect of weld metal composition 
on the properties of Type-347 steel 
welds and the study being conducted 
by the Field Corrosion Subcommit- 
tee on the corrosion resistance of 
austenitic steel weldments are dis- 
cussed. 

(R general, Q general; SS, 7-1) 


60-R. The Corrosion Behavior of 
Zirconium and Its Alloys in High- 
Temperature Water and Steam. S. 
Kass. Paper from “Zirconium—Tech- 
nology and Economics”. Atomic In- 
dustrial Forum, p. 39-46. (CMA) 


The corrosion of zirconium and its 
alloys in hot water proceeds by a low 
quasi-cubic rate law which trans- 
forms to a linear law. Small addi- 
tions of iron, nickel or chromium, 


in conjunction with tin, improve 
corrosion resistance. Effects of im- 
purities, such as titanium, aluminum, 
calcium, magnesium, chlorine and 
silicon, on the corrosion resistance 
are considered; most additions, other 
than those noted, are harmful. The 
high corrosion resistance of Zircaloy- 
2 is discussed, (R4d, 2-10; Zr) 


61-R. Preservation of Stored War 
Material. J. L. McCloud. Metal 
Progress, v. 70, Dec. 1956, p. 84-85. 


Favored method of protection 
against corrosion is storage under 
tight cover within which is circu- 
lated an atmosphere of controlled 
humidity. Vapor-phase inhibitors 
and contact preservatives also used. 
(R10e, R10b, T2) 


62-R. Millions to Combat Rust. 
Railway Age, v. 142, Jan. 7, 1957, p. 
25-27, 34. 


International Nickel spends $7- 
million annually on research, much 
of it for research on corrosion resist- 
ant alloys and other corrosion prob- 
lems. (R general, A9m; SGA-zg) 


45-S. Ultrasonic vs. Radiographic 
Inspection of Bonded and Brazed As- 
semblies—an Evaluation. Earl R. 
Weiher. American Machinist, v. 100, 
Dec. 17, 1956, p. 121. 


Inspection of honeycomb sand- 
wich; ultrasonics effective for ad- 
hesive bonded assemblies, radiog- 
raphy better for brazed assemblies. 
(S18e, S13g; 7-2, 7-8) 


46-S. Radiography Testis Brazed 
Stainless Sandwich. S. Maszy. Amer- 
ican Machinist, v. 100, Dec. 17, 1956, 
p. 125-127. 


Unique radiographic inspection 
technique by which all brazed honey- 
comb construction may be 100% in- 
spected. (S13e; SS, 7-2) 


47-S. Spectrophotometric Determina- 
tion of Aluminum in Titanium and 
Titanium Alloys. An Aluminon Meth- 
od. D. K. Banerjee. Analytical 
Chemistry, v. 29, no. 1, Jan. 1957, 
p. 55-60. (CMA) 


A fast method of estimating the 
aluminum in titanium uses aluminon 
and is adapted to routine work. 
The range of 0.1-1.0% Al is covered 
by conventional colorimetry and the 
1.0-10.0% range by _ differential 
spectrophotometry. The absorbance 
maximum is 540 mp. Reagents are 
enumerated and procedures recom- 
mended. 11 ref. (S11; Ti, Al) 


48-S. Separation and Determination 
of Microgram Amounts of Molyb- 
denum. G. R. Waterbury and C. E. 
Bricker. Analytical Chemistry, v. 29, 
Jan. 1957, p. 129-135. (CMA) 


Micro-amounts of molybdenum in 
the presence of iron may be sepa- 
rated and determined in plutonium 
alloys by extracting molybdenum 
into hexone from a 6M HC1 solu- 
tion, back-extracting into water, 
precipitating iron, and colorimet- 
rically estimating molybdenum using 
chloranilic acid as the color re- 
agent. Only tin, tungsten and bis- 
muth interfere seriously. Reliability 
is good. (S11; Mo, Pu) 


49-S. How Simpler Steel Specifica- 
tions Lower Costs. Iron Age, v. 178, 
Dec. 13, 1956, p. 132-134 
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Ford Motor Co. achieves cost re- 
duction by specifying end properties 
desired, not specific steel or proc- 
essing technique. (S22, A4s) 


60-S. X-Ray Spectrograph Elimi- 
nates Production Bottleneck. Vern 
W. Palen. Iron and Steel Engineer, 
v. 33, no. 12, Dec. 1956, p. 151-155. 
X-ray technique for determining 
amounts of lead dispersion in steels; 
casting techniques for attaining uni- 
form distribution of lead in steel. 
(Sllp, D9k; ST, Pb) 


§1-S. Classification of Contractors’ 
Standards for the Procurement of 
Bureau of Aeronautics Aluminum and 
Magnesium Castings. E. L. Cris- 
cuolo and N. Modine. Nondestructive 
Testing, v. 14, no. 6, Nov.-Dec. 1956, 
p. 28-31 
An analysis of contractors’ radio- 
graphic standards on grade distribu- 
tion, frequency of defects, acceptable 
grade level, and film-to-casting ratio. 
(S13e, S22; Al, Mg, 5) 


52-S. Considerations Affecting Fu- 
ture Pressure-Vessel Codes. J. J. 
Murphy, C. R. Soderberg, Jr., and 
D. B. Rossheim. Welding Research, 
v. 21, Dec. 1956, p. 582s-596s. 

Basic gps va for revision of 
the ASME pressure-vessel codes to 
a broader base to suit the wide 
variations in service and economic 
demands. 18 ref. 

(S22, T26q, K general) 


58-S. Principles of Shipyard Radiog- 
raphy. E. J. Duffy. Welding and 
Metal Fabrication, v. 24, no. 12, Dec. 
1956, p. 442-446. 

X-ray and gamma-ray equipment 


and shipyard radiographic inspec- 
tion practice. (Si3e, T22) 
54-S.  (French.) Spectrophotometric 


Determination of Phosphorus in Iron 
Castings. L. Baraicovich and M. F. 
Landi. Fonderie, no. 129, Oct. 1956, p. 
381-388. 

Method proposed by W. G. Boyer 
superior to classic method in ac- 
curacy; suitable for determination 
of P in ferro-manganese carbide. 
(S11k; CI, P) 


55-S. Determination of Small 
Amounts of Cobalt in Steels and Nick- 
el Alloys by the Isotope Dilution- 
Anodic Deposition Method, Darnell 
Slayer and Thomas R. Sweet. Analyti- 
cal Chemistry, Jan. 1957, p. 2-4. 


Method involving  cobaltinitrite 
separation, isotope dilution, and 
anodic electrodeposition. Time of 
standing of the cobaltinitrite precipi- 
tate is 30 min. (S11; ST, Ni, Co) 


56-S. First Results of the Intensive 
Use of Ultrasonics for the Detection 
of Axle Flaws. E. Meyer. Internation- 
al Railway Congress Association 
chee Bulletin, v. 33, Dec. 1956, p. 


Experience with the apparatus 
satisfactory; solid axels which are 
fractured can be detected and re- 
moved; Operating expenses are low- 
er. (S13g, T23) 


57-S. Volatile Impurities in Silicon 
and Germanium. Harold A. Papazian 
and Sumnev P. Wolsky. Journal of 
sae Physics, v. 27, Dec, 1956, p. 


Mass spectrographic analysis of the 
volatile impurities present. Impur- 
ities are hydrogen, water, carbon 
monoxide, carbon dioxide and ni- 
trogen. (Slic; Si, Ge, 9-1) 


58-S. The Detection of Rolling De- 
fects in Steel Sheet. A, M. Armour. 
Metallurgia, v. 54, Dec. 1956, p. 301-304. 
Methods discussed involve ultra- 
sonic, mechanical, electrical and 
magnetic processes. 
(S13, 9-21; ST, 4-3) 


59-S. Cathode Ray Polarography. 
J. W. Martin and J. W. Westwood. 
Metallurgia, v. 54, Dec. 1956, p. 305-311. 
Techniques employed and applica- 
tions, including determination of im- 
purities in metal ores. 31 ref. 
(Sllm; RM-n, 9-1) 


60-S. Inspection and Testing Forum 
on Technical Progress. Steel, v. 140, 
Jan. 7, 1957, p. 306-314. 

Thirteen of the industry’s authori- 
ties briefly give significant develop- 
ments. A few of these are automatic 
hardness testing, use of fluorescent 
magnetic particles in steel mills and 
increasing use of ultrasonics. 

(S general, Q general) 


61-S. (Japanese.) Photometric Deter- 
mination of Zirconium in Magnesium 
and Aluminium Alloys, S. Hashimoto 
and S. Kato. Light Metals, v. 11, no. 
21, 1956, p. 76-84. (CMA) 

A photometric method for deter- 
mining zirconium in aluminum and 
magnesium is based on sodium ali- 
zarin sulphonate. The procedure is 
outlined. Absorbencies are measured 
at 520 m. The dissolution with dilute 
HCl, to separate acid-soluble from 
acid insoluble zirconium, was very 
satisfactory. (Slla; Mg, Al, Zr) 


62-S. (English.) Studies on the Flame 
Spectrochemical Analysis. Pt. V. De- 
termination of Manganese. Shigero 
Ikeda, Science Reports of the Re- 
search Institutes, Tohoku University, 
v. 8, Dec. 1956, p. 449-456. 

Influences of various acids and 
elements; calibration curve for man- 
ganese; determination of manganese 
in ferromanganese alloy. 

(Slla; AD-n31, Mn) 


63-S. (English.) Studies on the Flame 
Spectrochemical Analysis. Pt. VI. De- 
termination of Strontium. Shigero 
Ikeda. Science Reports of the Re- 
search Institutes, Tohoku University, 
v. 8, Dec. 1956, p. 457-462. 
Influences of diverse acids and 
elements; calibration curve of stron- 
tium; determination of strontium in 
shell and limestone. (Slla; Sr) 


Metal ducts 


and Parts 


15-T. 100 Per Cent Increase in Use 
of Aluminum for Automobile Trim. 


Automotive Industries, v. 115, Dec. 
15, 1956, p. 48-49, 142. 
Aluminum used in body, trans- 


mission, power steering and many 
other parts, 40-45 lb. being used in 
average 1957 car; this is expected 
to increase to 150 by 1960. 

(T21b; Al) 


16-T. Metallurgy in Music Making. 
H.H, Symonds. Birmingham Metal- 
lurgical Society, Journal, v. 36, Dec. 
1956, p. 431-463. 

Use of metals in strings, organ 
pipes, belts, whistles, wind instru- 
oe piano frames and records. 

r 


Fabrication of Fuel Elements 
for Nuclear Reactors. Engineer, v. 
Foy No. 5262, Nov. 30, 1956, p. 788- 


Most of the fuel elements being 
manufactured are of the flat form. 
Deals with flat elements and re- 
views special fabrication methods 
required in production. 

(T11, G general) 


18-T. Performance of Light Metals 
at Elevated Temperatures. Alan V. 
Levy. Light Metal Age, v. 14, Dec. 
1956, p. 12-15, 37. 


List of high-temperature alloys; 
factors involved in selecting alloys 
for aircraft and missile applications; 
fabrication of high-temperature al- 
loys. Magnesium and titanium al- 
loys are emphasized. 

(124, T2, 2-12; Mg, Ti) 


19-T. Boron Carbide Looks Promis- 
ing for Nuclear Uses. Charles W. 
Henson. Materials and Methods, v. 44, 
Dec. 1956, p. 97-98. 

Chemical and physical properties 
of boron carbide; forming and de- 
signing, molding and bonding for 
nuclear uses. (‘f11; B, NM-a 35) 


20-T. Selecting Nickel Alloy Wire. 
David Schmid. Materials and Meth- 
ods, v. 44, Dec. 1956, p. 100-105. 
Detailed data and recommenda- 
tions to aid in the selection of the 
best wire for specific applications. 
(T general; Ni, 4-11) 


21-T. Magnesium-Thorium Alloy for 
High Speed Aircraft. Materials and 
Methods, v. 44, Dec. 1956, p. 139-141. 
Mechanical properties at elevated 
temperatures and fabrication of 
magnesium-thorium alloy. 
(T24, Q general, 2-12; Mg, Th) 


22-T. In the ’57 Cars Aluminum 
Scores Big Gains. Kim Darby. Modern 
Metals, v. 12, Dec, 1956, p. 33-37. 
Functional and ornamental use of 
aluminum in automobiles increased 
from an average of 35 lb. last year 
to 42 lb. for the 1957 models. 
(T21; Al) 


23-T. Big Extruded Signs Guide 
Superhighway Traffic. V.H. Menk- 
ing. Modern Metals, v. 12, Dec. 1956, 
p. 50-55. 


Extruded interlocking aluminum 
panels form highway signs. 
(T10; Al) 
24-T. Calder Hall; Metallurgical De- 
velopment. Nucleonics, v. 14, Dec. 
1956, p. s14-s15. 
Casting of uranium in graphite 


molds chosen on economic grounds. 
Magnox. C, with calcium omitted, 
selected for reactor canning. 

(T11, C5; U) 


25-T. Glassed Steel Apparatus. 
John W. Cosier. Paint Industry 
Magazine, v. 71, Dec. 1956, p. 52-60. 
Chemical company uses glass-lined 
steel vessels in manufacture of fuch- 
sine and cresol. (T29; ST, NM-f42) 


26-T. Pressure Vessel Research. 
F. L. Plummer. Welding Research 
Council Yearbook, 1956, p. 19-26. 
Report on accomplishments, ob- 
jectives, current and future work 
of the Pressure Vessel Research 
Committee. 59 ref. (T26q) 


27-T. Can Beryllium Buck Brittle- . 
ness to Play Major Airframe Role? 
George A. Hoffman. Western Metals, 


v. 14, Dec. 1956, p. 48-51. 

Usage could reduce plane weight 
50% but at present brittleness, 
toxicity and high cost are effective. 
deterrents. (T24a; Be) 


28-T. Carborundum Metals 
Products Available. H. A 

erson. Paper from “Zirconium— 

Technology and Economics”. Atomic 


Com- 


Industrial Forum, p. 75-77. (CMA) 
The reactor grade zirconium 
sponge produced by Carborundum 
Metals Co. discussed and the pro- 


duction of Hf-2% Zr sponge noted. 
The present production of reactor 
grade is adequate for AEC needs 
and potential needs of foreign and 
domestic reactor markets; immedi- 
ate deliveries can be made. Exact- 
ing specifications for arc-melting 
and chemical analysis of zirconium 
are noted. It is suggested that com- 
mercial-grade zirconium be given 
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more consideration in reactor con- 
struction where neutron absorption 
is subsidiary in importance. The 
firm also produces ZrNCN, ZrOs, 
ZrCk and zirconium powder. 
(T11, C5h; Zr) 


29-T. Commercial Products Avail- 
able. A. R. Matheson. Paper from 
“Zirconium—Technology and Eco- 
nomics”. Atomic Industrial Forum, 
p. 89. (CMA) 


The arc-melting of zirconium and 
uranium for fabrication into fuel 
elements, and the rolling of thin- 
gage zirconium strip are two in- 
terests of the Metals and Controls 
Corp. (Nuclear Products Div.). One 
project in the course of develop- 
ment is the cladding of uranium foil 
with zirconium strip. Scrap use 
in et: 

(T11, C5h, F23, L22; Zr, U) 


30-T. Commercial Products Avail- 
able. P. Lowenstein. Paper from 
“Zirconium—Technology. and  Eco- 
nomics”. Atomic Industrial Forum, 
p. 938. (CMA) 


Nuclear Metals, Inc., has worked 
for some time on zirconium under 
AEC contract. Research and de- 
velopment services are the firm’s 
specialty but mill products are also 
fabricated. The two outstanding mill 
products formed are uranium fuel 
elements clad with zirconium, and 
the cladding of seamless zirconium 
tubing. Extruded tubing is much 
cheaper than cold finished tubing. 
A process of cladding iron tubing 
with zirconium has been developed. 
(T11, L22; Zr, U) 


81-T. AEC Future Requirements. 
R. C. Dalzell. Paper from “Zirconium 
—Technology and Economics”, Atomic 
Industrial Forum, p, 101-105. (CMA) 


In the course of two years, zir- 
conium needs of the AEC have risen 
from 175,000 to 900,000 Ib. yearly. 
Other government agencies may also 
have demands for zirconium. Sev- 
eral types of nuclear reactors are 
briefly described and all are likely 
to require zirconium in construc- 
tions. Discussion is appended. 
(T11; Zr) 


$2-T. Industrial Requirements for 
Zirconium. M. F. Judkins. Paper 
from “Zirconium—Technology and 
Economics”. Atomic Industrial Forum, 
p. 107-109. (CMA) 

The potential commercial zirconi- 
um market depends mainly on its 
corrosion resistance. With more 
fabricated forms available, full-scale 
plant tests on the chemical behavior 
of zirconium may be conducted; 
sponge zirconium costs much less 
than tantalum. Present uses of 
zirconium in process industries in- 
clude rayon spinnarets, water jet 
exhausters and spray nozzles. Elec- 
tronic uses of zirconium are noted. 
The resistance of zirconium in vari- 
ous corrosive media is described. 
(T general, R general; Zr) 


83-T. Characteristics of Tantalum 
Electrolytic Capacitors. Albert Lun- 
chick and Emanuel Gikow. Electrical 
Manufacturing, v. 58, Dec. 1956, p. 79 
+ 10 pages, 

Direct current leakage, dissipa- 
tion factor, low-temperature charac- 
teristics, changes in high tempera- 
ture, effect of overvoltage and hu- 
midity evaluated. (T1; Ta) 


34-T. Titanium and Its Uses. Indus- 
trial Finishing, v. 9, Dec. 1956, p. 290- 
291. (CMA) 

The food processing industry in- 
tends to use titanium in processing 
foods like pickles and tomatoes, 
while the pharmaceutical industry 
is attracted to titanium because de- 
creased corrosion means less con- 
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tamination. The use of titanium in 
steam jet diffusers for environments 
containing HCl, in experimental auto 
bodies and in marine service is de- 
scribed. It has become increasingly 
important to minimize the hydro- 
gen content, and descaling baths have 
been developed with this in view. 
The Baylig process, an electrolytic 
pretreatment of titanium, gives it a 
hard chromium coat. 

(T general; Ti, 17-7) 


35-T. Manufacturing Under a Mi- 
croscope. Steel, v. 139, Dec. 17, 1956, 
p. 91-92. 

Success of mass production of tran- 
sistors dependent on close control 
during growth of germanium-indi- 
um alloy. (Tl, C general; Ge, In) 


36-T. Tooling and Gauging Forum 
on Technical Progress. Steel, v. 140, 
Jan. 7, 1957, p. 353-364. 
Fifteen authorities each contribute 
@ paragraph on what they find to 
be the most significant recent de- 
velopments. Contributions include 
greater use of automatic gages, pro- 
duction use of ceramic tools. 
(T6, X20) 


37-T. (German.) Carbide Tipped Cut- 
ter Drill Tools. H, Hansherg. Ferti- 
gungstechnik, v. 6, Dec. 1956, p. 
35-539. 


A review of carbide-tipped cutter 
drill tools to show them in present 
use and for furthering their utility 
in industry. (T6, 6-19, 17-7) 


38-T. (Pamphlet.) 1955 Suplement to 
the Bibliography and Abstracts on 
Electrical Contacts. 41 p., 1956. Amer- 
ican Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa. 
ae Technical Publications No. 
References on a wide variety of 
subjects including conductivity of 
thin metallic films, contacts fab- 
ricated from powdered metals, and 
properties of contact materials. 
(T1; SGA-r) 


89-T. (Report.) Stainless Steel for 
Pressure Vessels. A. Grodner. 20 p., 
Nov. 1956. Welding Research Council 
Bulletin Series. No. 31. $1.00. 
Properties and fabrication charac- 
teristics of wrought and cast stain- 
less steels used for pressure vessel 
construction to meet requirements 
of processing industries. (T26; SS) 


40-T. (Book.) Bearing Design and Ap- 
lication. Donald F. Wilcock and E, 
. Booser. 470 p., 1957, McGraw- 

Hill Book Co., 330 W. 42nd St., New 

York 18, N. Y. $12.50. 

Deals with the design of bearings, 
the materials from which the work- 
ing parts are made, and the lubri- 
cants. Rolling element bearings, 
slider bearings, and troubleshooting 
are covered, (T7d, 17-7) 


41-T. (Book.) Engineering Structural 
Failures. Rolt Hammond. 224 p., 1957. 
Philosophical Library, Inc., 15 E. 40th 
St., New York 16, N. Y. $12.00. 
Causes and results of failure in 
modern structures of various types: 
earthworks, dams, maritime struc- 
tures, buildings, underground struc- 
tures, and welded structures; lessons 
of failure. (T26, 7-1) 


Plan ent 


16-W. High-Rake Cutters Triple 
Life and Speed on High-Tensile Steels. 
Peter Trippe. American Machinist, 
v. 100, Dec. 31, 1956, p. 81. 
Cutter life and speed can be 
multiplied by three with high-rake 


cutters, when high-tensile steels are 
cut, according to British tests. 
(W25, G17; AY) 


17-W. Contamination and Corrosion 
in Rail Tank Cars. S. John Oechsle, 
Jr., and Kenneth G. LeFevre. Cor- 
rosion Technology, v. 3, Dec. 1956, 
p. 89-92. 

Aluminum and stainless steel cars 
seem to be the ideal solution, but 
less than 2% of 174,000 tank cars 
in United States are so constructed 
because of the initial cost. Recent 
investigation indicates that protec- 
tive linings can do the job. 

(W12, 17-7, R general; Al, SS) 


18-W. Axial Blast-Furnace Blower. 
Engineer, v. 202, no. 5262, Nov. 30, 
1956, p. 783-784. 

The installation supplies air to a 
furnace for which pressure and 
quantity of the blast required at 
present are weil below the designed 
maximum. (W17, Dib) 


19-W. All-Gas Furnaces Prove Most 
Economical for Milwaukee Forge Co. 
oe Gas, v. 35, Dec. 1956, p. 


Savings in metal are effected by 
using direct gas-fired forge fur- 
naces in the production of weldless 
rolled rings. (W23) 


20-W. Comparison Chart of Gas 
Welding Rod, Bare Electrodes, Auto- 
matic Welding Wires and Metal “er 
Wires. Industry and Welding, v. 30, 
Jan. 1957, p. 50-51. 
Data for use in selecting proper 
we for various applications. 


21-W. Iron Powder Electrodes Speed 
Welding by 40 Percent. Industry and 
Welding, v. 30, Jan. 1957, p. 81-82. 
Fast, one-pass welding of %-in. 
fillets made possible by iron powder 
electrodes. (W29; Fe) 


22-W. Handle Press Scrap Fast for 
Bigger Profits. J. E. Hyler. Iron 
Age, v. 178, Dec. 13, 1956, p. 130-131. 
Methods of collection and disposal 
depended on type and volume of 
scrap, scrap wanderers, conveyors 
or magnets used. (W12; AD-b) 


23-W. Scrap Bailers: Put Your 
Money Where it Counts Most. J. E. 
Hyler. Iron Age, v. 178, Dec. 20, 1956, 
p. 80-82. 
Points to consider before the se- 
lection of scrap bailer. (W15; RM-p) 


24-W. Power Requirements and Se- 
lection of Electrical ae for 
Reversing Cold Strip Mills. J. E. 
Peebles. Iron and Steel Engineer, 
v. 33, no. 12, Dec. 1956, p. 102-120. 
Mill stand and reel drive require- 
ments, selection of horsepower, mill 
stand motor rating, reel motor rat- 
ing, ree] tension vs. motor rating, 
selection of motors for pull-throug 
mill, rectifiers, control of reel mo- 
tors, tensiometer control of reel, con- 
trol of pull-through mill, operator’s 
control stations and motor room 
layout. (W22; ST, 4-3) 


25-W. The Production of Open- 
hearth Steel With Particular Refer- 
ence to Roof Life. C. D. H. Walker, 
H. R. Curnick and N. E. Dobbins. 
Iron and Steel Institute, Journal, v. 
184, Dec. 1956, p. 410-413. 
Instrumentation of openhearth fur- 
nace; physical and chemical proper- 
ties of brick in the furnace; X-ray 
powder photographs of bricks of 
each zone. 16 ref. (W18, X9; RM-h) 


26-W. Multiple Clamps Insure Ac- 
curate Heliarc Welding. George Bro- 
laski and Wells McGregor. Machinery, 
v. 63, Jan. 1957, p. 148-151. 

Design and fabrication of fixtures 
for use with new welding equip- 
ment, each fixture being made for 
a particular job. (W29) 
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27-W. How Are Your Carbide Tools 
Performing? Part I. J. F. Allen. 
Machinery, v. 63, no. 5, Jan. 1957, p. 
166-172. 


Chip breakers and tool wear dis- 
cussed. (W25, Q23f, 6-19) 


28-W. Modern Die Making Ma- 
chines; Some Recent and Future Pos- 
sibilities for the Drop-Forging Indus- 

i |S - Golcher. Metal Treat- 

ment And Drop Forging, v. 23, Dec. 
1956, p. 475-480. 

Application of tracer copying 
mechanisms; die millers with built- 
in originating features; tape-con- 
trolled milling machines; automatic 
milling by computer control. 

(W25, W23) 


29-W. Annealing With Superfast 
Cooling Option. Lester E. Alban and 
Harrold J. Bates. Steel, v. 139, Dec. 
8, 1956, p. 150-152. 

Annealing furnace designed to 
meet requirements of gear manu- 
facturer handling wide assortment 
of forgings has superfast cooling 
zone which can be bypassed if de- 
sired. (W27, J23; 4-1) 


30-W. Mine Equipment and Ma- 
chine Tools Fabrication Shops at 
Sheepbridge Engineering, Ltd. Weld- 
ing and Metal Fabrication, v. 24, no. 
12, Dec. 1956, p. 424-430, 

Facilities for mass production of 
mine cars and a great variety of 
metal forming described. 

(W14, W25) 


31-W. New Fabrication Shop for 
Positioners. Welding and Metal Fab- 
rication, v. 24, no. 12, Dec. 1956, p. 
440-441, 


Facilities of F. Bode and Son, Ltd., 
for manufacturing positioners and 
manipulators for the fabrication in- 
dustry. (W29) 


32-W. “Cascade” Heater Offers Sav- 
ings in Fuel, Maintenance Costs on 
Finishing Line. Western Metals, v. 
14, Dec. 1956, p. 64-65. 
Efficiently heats phophate coat- 
ings solution. (W8, L14b) 


33-W. Simplified Materials Han- 
dling Paves Way for Job Shop Con- 
version to Mass Production. Howard 
B. Jackson. Western Metals, v. 14, 
Dec. 1956, p. 66-68. 

Improved material handling al- 
lows production of specialty items 
as hedge against cut-backs in job 
orders. (W12) 


34-W. (French.) Equipment for Sur- 
face Treatment. M. Salvaresi. Metal- 
lurgia et la Construction Mecanique, 
v. 88, no. 11, Nov. 1956, p. 957-965. 
General principles in selection of 
equipment for surface treatment; 
dip, spray and manually operated 
equipment. (W3) 


35-W. (Japanese.) Design of Perma- 
nent Magnet Generators. Kazuyuki 
Shinoi. Metals, v. 26, Dec. 1956, p. 
933-937. 
Nature of magnets; magnetic ad- 
hesion; design of generators. 
(W11, 17-1; SGA-n) 


386-W. Maximum Utilization of Wide- 
Strip Rolling Equipment. H. H. As- 
cough and M. I. Meach. Iron and 
Steel, v. 29, Dec. 8, 1956, p. 579-588. 
Planning the layout of high-pro- 
duction mills so that the various 
units maintain a balance of out- 
put, (W22, 4-3) 


37-W. Rolled Contoured Wing Skins 
With Finger Tip Controls. ugene 
Harp. Machine and Tool Blue Book, 
v. 52, Jan. 1957, p. 137-139. 

Standard radial arm router modi- 
fied so that operator with fingertip 
controls can adjust the router head 
to any vertical setting within the 
limits of the machine. (W24) 


38-W. Submerged Arc Welding. 
Machinery Lloyd (Overseas Edition), 
v. 28, Dec. 8, 1956, p. 83-84. 
Automatic equipment (Lincoln 
Electric Co. Ltd.) consists essenti- 
ally of a highly responsive d-c. con- 
trol circuit including an exciter con- 
trol on the welding generator, a d-c. 
motor for wire feed and rheostat ad- 
justment of arc voltage, welding cur- 
rent and travel speed. (W29) 


39-W. Faster Charge for Open 
—— Steel. v. 139, Dec. 24, 1956, 
Pp. ‘ 


Increased tonnage with new 61-cu. 
ft. charging boxes. (W18, D2a) 


40-W. Huge New Stress-Relieving 
Furnace Aids Heavy-Duty Fabrication 
in Bay Area. Western Machinery and 
Steel World, v. 47, Dec. 1956, p. 73. 
Furnace is able to accommodate 
pieces 40 ft. or longer and contains 
four heat zones, (W27) 


Laboratory and Control Equipment 


1-X. Strain Gage for the Measure- 
ment of Strains in Adhesive Bonds. 
C. B. Norris, W. J. James and J, T. 
Drow. A.S.7.M. Bulletin, no. 218, 
Dec. 1956, p. 40-49. 

Method for measurement of ten- 
sile strain in a thin adhesive bond 
between metallic adherents. 

(X29; NM-d34) 


8-X. Super-Strong Magnets. Chemi- 
cal & Engineering News, v. 35, Jan. 
14, 1957, p. 76-78. 

General Electric’s new magnets 
will enable instruments to be made 
lighter and more compact. Material 
is composed of elongated “whiskers” 


of iron. 
(X general, 17-7, P16; SGA-n, Fe) 


9-X. Raw Material Inventory 
Through Photogrammetry. Robert A. 
Cummings, Jr. Iron and Steel Engi- 
so v. 33, no. 12, Dec. 1956, p. 135- 


Accurate raw material inventory 
is difficult. Method described is 
photogrammetry, using aerial pho- 
tography, field control and third 
dimensional compilation. Data given 
for the estimation of weight of raw 
materials. (X5, A5, RM) 


10-X. Instrumentation in the Heat- 
Treatment of Steel. Part I. The 
Nature of the Problem. W. F.. Coxon. 
Metal Treatment and Drop Forging, 
v. 23, Dec. 1956, p. 499-502. 
Necessary instruments for fur- 
naces; atmosphere control; typical 
heat treatment defects. 
(X7, X9, J general, 9; ST) 


11-X. Computers S Design. 
Steel, v. 139, Dec. 31, 1956, p. 61. 
Computer solves mathematical 
problem in motor design, 
(X14, W25, 17-1) 


12-X. Photoelectric Cells Speed Mill 
Production. Steel, v. 139, ec. 31, 
1956, p. 64, 66. 
Controls length of bars and rods 
with great accuracy. 
(X10, W22, 4-5) 


18-X. (Japanese.) Design, Selection 
and Applications of Permanent Mag- 
nets in Communication Equipment. 
Shizuo Kishi. Metals, v. 26, Dec. 
1956, p. 923-928. 
Design of permanent magnets: se- 
lection, BH point, retentivity, mag- 


netic circuits and hysteresis curves; 
examples of circuits; application of 
permanent magnets to hand gen- 
erators, receivers, magnetic bells, 
relays and loud speakers. 5 ref. 
(X15, 17-7; SGA-n) 


14-X. (Japanese.) Application and 
Design of Permanent Magnets as 
Measurement Instruments. Sonsei 
Izawa. Metals, v. 26, Dec. 1956, p. 
929-932. 

Stability of permanent magnets, 
relationship between safety ratio 
and ratio of natural magnetic re- 
duction. Design and application of 
permanent magnet measurement in- 
struments. 

(X general, P16; SGA-n, 17-7) 


15-X. An Apparatus for the Deter- 
mination of Stress-Strain Properties at 
High Rates of Strain. R. J. Mac- 
Donald, R. L. Carlson and W. T. 
Lankford. Proceedings of the Society 
for Experimental Stress Analysis, v. 
No. 1, p. 163-170. 
Total strain rates ranging from 
% to 190 in. per. min, were ob- 
tained using a 10-ton Denison hy- 
draulic press in conjunction with a 
specially designed subpress. Stress- 
strain curves indicate the effects of 
a range of strain rates and tempera- 
tures on the initial yielding behavior 
of low carbon steel. 
(X29, 3-17, Q24c, 2-11) 


16-X. Static and Dynamic Calibra- 
tion of a Photoelastic Model Material, 
CR-39. A. B. J. Clark. Proceedings 
of the Society for Experimental Stress 
Analysis, v. No. 1. p. 195-204. 
Measurements of strain and bire- 
fringence for effective loading times 
in the range of 10 min. and 1 
sec. Two methods of determining the 
effective gage factor for wire resist- 
ance strain gages used on this resin. 
(X29, 3-17; NM-d) 


17-X. Drives and Controls Forum 
on Technical Progress, Steel, v. 140, 
Jan. 7, 1957, p. 317-330. 

Ten executives of the industry 
comment briefly on the new develop- 
ments, some of which are punched 
card programming for rolling mills, 
design of simplified control compon- 
ents. (X general) 


18-X. | New Tape Control System for 
Standard Machine Tools. L. S. Peck. 
Western Machinery and Steel World, 
v. 47, Dec. 1956, p. 58-60 


Digital information from magnetic 
tapes is translated into pulse trains 
actuating and controlling machine 
tool movements, providing numerical 
control to small-lot production on 
standard machines. (X14, W25) 


19-X, (German.) Manufacture and 
Use of Copper-Plated Steel Telephone 
Line Wire of High Strength. Metall, 
v. 10, no. 21-22, Nov. 1956, p. 1038- 
1041. 


Characteristics and advantages in 
use of copper-plated steel wires for 
telephony. (X15, 17-7; ST, Cu, 8-12) 
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Help develop the world’s first 
nuclear powered fleet 


The U.S.S. Nautilus, the first outstanding application 
of nuclear power to naval vessels, has demonstrated 
the potentialities for a modern, streamlined fleet 
which could cruise at high speed without the restric- 
tions of frequent refueling. As the pioneer in nuclear 
power, the Westinghouse Bettis Plant in Pittsburgh 
is playing a leading role in producing power reactors 
for this nuclear fleet. Not only are Bettis engineers 
now developing more advanced reactors for sub- 
marines, but they are also pioneering nuclear reactors 
for a guided missile light cruiser and an atomic air- 
craft carrier. 

Much of the technology used to harness the atom 
for nuclear propulsion is being developed for the 
first time. Our growth to date must be continued by 
creative engineers who enjoy the challenge of new 
technological advancement. 


METALLURGICAL ENGINEERS are needed to 
develop the materials and processes for the manufac- 
ture of atomic cores, the heart of the nuclear power 
plant. The metallurgist is responsible for the develop- 
ment of uranium alloys together with cladding alloys 
to form a composite fuel element consistent with the 
reactor core requirements. He must also solve the 
major metallurgical processing problems that. will 
arise in the pilot manufacturing of these elements. 


METALS REVIEW (54) 


CORROSION ENGINEERS provide consultation 
service on problems of high temperature, high purity 
water as well as planning and evaluating testing pro- 
grams designed to determine suitability of materials 
used in applications where crevice, fretting stress and 
corrosion fatigue present difficult materials problems. 
Regardless of your interest, you will be able to choose 
a position in our varied operations. Atomic exper- 
ience is not prerequisite! 


Located in Pittsburgh’s South Hills, Bettis Plant 
is adjacent to pleasant suburban areas as well as 
convenient to one of the nation’s most progressive 
cities where educational opportunities are exceptional. 

If you are interested in working 
in the field of atomic power write 
for the brochure, *‘Tomorrow’s | pail. 
Opportunity Today.’’ Address | Tendeiipe'e 
Mr. A. M. Johnston, Westinghouse | Opportunity 
Bettis Plant, Dept. A-113, P.O. Box —~— 
1468, Pittsburgh 30, Pennsylvania. 


BETTIS PLANT 
Westinghouse 








« Westinghouse 
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The Employment Service Bureau is operated as a 
service to members of the American Society for 
Metals and no charge is made for advertising inser- 
tions. The “Positions Wanted” column, however, is 


EMPLOYMENT SERVICE BUREAU 


restricted to members in good standing of the A.S.M. 
Ads are limited to 50 words and only one insertion 
of any one ad. Address answers care of A.S.M., 7301 
Euclid Ave., Cleveland 3, O., unless otherwise stated. 























POSITIONS OPEN 
Midwest 


METALLURGIST: Chicago area, nationally 
known manufacturer of metal fastenings seeks 
graduate metallurgical or chemical engineer 
with training and experience necessary to 
assume supervision of metallurgical control 
program and _ laboratory. Electroplating and 
heat treating background desirable. Reply will 
be held in strict confidence and should include 
details of education and work experience. Box 
2-5. 

METALLURGISTS: New integrated metal- 
lurgical pilot plant has opportunities for de- 
velopment and production work. This plant 
involves vacuum, induction and cold hearth 
melting; specialty castings; forging; rolling; 
heat treating; powder metallurgy processes. 
These processes produce high-temperature, nu- 
clear fuel, magnetic and other specialty alloys. 
Box 2-10. 


PROCESS ENGINEER: New and fast grow- 
ing titanium company has position open for 
manager of processing to have responsibility 
for processing titanium from ingot through to 
rod and wire, for quality control, and for 
production process research and development. 
Salary commensurate with ability and per- 
formance. Excellent opportunity for young man 
to develop in management. In reply, state 
qualifications, experience, etc. Box 2-15. 


GENERAL MANAGER: Metallurgically 
trained, to become chief executive of new 
company in rapidly growing field of vacuum 
melted steels and other alloys. Applicant should 
be prepared to assume full managerial re- 
sponsibility. Participation in company growth 


and profits. In reply, state experience, qual- 
ifications, etc. Box 2-20. 


PLANT SUPERINTENDENT: From $9000 
to $12,000. Top manufacturing position in 
medium-size heavy machine job shop. Should 
have minimum of eight years supervisory ex- 
perience in machine shop and resistor manu- 
facturing with good knowledge of electrical 
and hydraulic functions. Age 33 to 50. West 
Virginia location. In reply give brief summary 
including age, education and experience. Box 


METALLURGIST: Unusual _ opportunity. 
Young, ambitious metallurgist with some writ- 
ing ability to assist with preparation of home 
study courses in practical metallurgy. Friendly 
surroundings, interesting work, excellent op- 
portunities for advancement. Box 2-105. 


East 


METALLURGIST: Graduate with some ex- 
perience in metal processing, heat treating of 
alloy. steels, stainless and other alloys. 
Knowledge of metallography required. Re- 
search experience and nonferrous experience 
desirable but not necessary. Aircraft accessory 
company in upstate New York. Salary depends 
on qualifications. Box 2-30. 


RESEARCH METALLURGIST: Immediate 
appointment. Industrial research background 
and Ph.D. desired. Responsibilities include 
supervision of metallurgical research program 
in Engineering Experiment Station. Faculty 
status, opportunity to teach in college of engi- 
neering if desired. Salary commensurate with 
qualifications. Country campus in attractive, 
historic, small New England town, five miles 


from excellent beaches, on main line railroad 
between New York and Boston, and within 
commuting distance of Providence. Ideal loca- 
tion for person who wants spacious living and 
summer resort facilities not too far from the 
city. Send resume to: Dean T. Stephen Craw- 
ford, College of Engineering, University of 
Rhode Island, Kingston, R. I. 


METALLURGIST: For producer of stainless 
steel. Quality control of stainless ingot produc- 
tion; customer service contacts related to 
special usage. Plant located on central East 
Coast. Metallurgical graduate, stainless experi- 
ence preferred but not essential. Permanent 
position, good salary with merit increases. In 
reply please give personal data, education, 
employment history, salary desired. Box 2-35. 


TOOLSTEEL SALES: Major producer of 
toolsteels has immediate need for experienced 
toolsteel sales personnel in New Jersey and 
Metropolitan New York areas. Metallurgical 
or toolmaking background desirable. Product 
sales experience in area would be an ad- 
vantage but not essential. Salary commensurate 
with experience and training. Box 2-40. 


South 


METALLURGIST: Exceptional opportunity 
available for graduate metallurgist with five 
years laboratory work. Position involves ap- 
plication of metallurgy in aluminum fabrica- 
tion problems including extruding, forming 
and joining with some limited research and 
interpretation of test results. Affords excellent 
opportunity for man possessing leadership qual- 
ities. Excellent salary and top benefits. Con- 
tact: Reynolds Metals Co., 2000 South Ninth 
St., Louisville 1, Ky. 





JPL...AN ESTABLISHED CENTER OF GUIDED MISSILE 


RESEARCH AND DEVELOPMENT 





JET PROPULSION LABORATORY 


A Division of California Institute of Technology 


PASADENA. CALIFORNIA 

















and non-ferrous metals. Work involves 
development of metallurgical processedXapd solution 


CONVAIR Kc 
FORT WORTH 


and heat treating of ferrous 





Graduate metallurgists and mechanical engineers 
without experience will be considered. 

Also non-graduates with sufficient experience. 

Enjoy liberal benefits including joint company- 
employee group insurance plan and retirement plan, 
plus salary commensurate with education 

e@ and experience. And all this with a Division of 
General Dynamics Corporation — second 

to none in the aircraft industry. 


Send Resume of Training and Experience to 


e 
e 
EXCEPTIONAL OPPORTUNITIES 
The Jet Propulsion Laboratory now has openings for scien- e 
tists with advanced degrees or a minimum of two years 
research or development experience in the following td 
categories: 
SOLID STATE PHYSICISTS * RESEARCH CERAMISTS . Geil : 
PHYSICAL METALLURGISTS . wae 
These: men are needed for research studies on the mechan- A 
ical and thermal behavior of single crystal and polycrystal- @ of production problems. 
line materials at temperatures near their melting points. In 
addition, others are required for development of materials e 
for use in guided missiles and for nuclear propulsion. 
JPL, a stable organization, is working on many varied and e 
interesting long-range programs. Its location in a typical 
Southern California residential area in the foothills of the 
San Gabriel mountains, close to Pasadena, makes it a pleas- 
ant place to work. 
Your qualifications will be given prompt consideration on e 
application. U.S. Citizenship required. 
@ 


B. R. TOUDOUZE 





FORT WORTH, TEXAS 


A Division of General Dynamics Corporation 
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TITANIUM METALS CORP. 
OF AMERICA 


First in Titanium 


Metallurgical Engineering open- 
ings created by announced plans 
for expansion of sponge and ingot 
production facilities: 


RESEARCH METALLURGISTS 


Excellent opportunities in research 
and development of new titanium 
alloys, processing procedures, and 
heat treatment, for men with 0-5 
years experience and B.S. or M.S. 
in Metallurgical Engineering. 


RESEARCH METALLOGRAPHER 


Opening immediately available for 
qualified Metallurgical Engineer 
capable of supervising research 
metallographic laboratory, devel- 
oping metallographic procedures, 
' and performing project engineer- 
} ing duties on alloy development 
and heat treating programs. 1-5 
years experience and B.S. or M.S. 
in Metallurgical Engineering. 
Salaries for these positions in our 
Technical Department will be 
commensurate with education, ex- 
perience, and ability. 


Please send resumes to: 


Industrial Relations Department 


Titanium Metals Corp. of America 
P.O. Box 2128 
Henderson, Nevada 











POSITIONS WANTED 


ORDNANCE ENGINEER: Age 38, B.S. de- 
gree in metallurgical engineering, 14 years 
experience supervising and administrating 
tests, development and production of ordnance 
— Desires position in management. Box 
45. 


METALLURGICAL ENGINEER: B.S. de- 
gree, age 33, married, veteran. Seven years 
experience in high-temperature alloy develop- 
ment, including nuclear work, metallurgical 
analysis of material failures and manufactur- 
ing problems, laboratory supervision, metal- 
lurgical consultation on design. Seeks perma- 
nent technical position as metallurgist in 
progressive concern, preferably in Connecticut. 
Box 2-50. 


METALLURGICAL CHEMIST: Ph.D. de- 
gree, over 40, married, two children, citizen. 
Considerable experience in nonferrous metals, 
notably cobalt, nickel and tungsten. Con- 
versant with Caron process. Expert knowledge 
of cobalt, nickel separations. Prefers position 
in research and development. Resume upon 
request. Box 2-55. 


METALLURGICAL ENGINEER: Graduate, 
age 32, with 11 years industrial experience, 
majority of which involved steel mill activity 
including development metallurgy, supervision 
and customer contact. Interested in physical 
metallurgy and engineering activity in medium- 
sized fabricating concern. West Coast or Mid- 
hem preferred. Minimum salary $10,000. Box 
-60. 

PHYSICAL - MECHANICAL METALLUR- 
GIST: Age 30, M.S. degree, expects Ph.D. in 
summer. Background includes studies in me- 
chanical engineering and metallurgy. Experi- 
ence in basic research in ferrous and aluminum 
alloys, publications. Seeks position as metal- 
lurgist in research or development field, if 
possible in tion with teaching. Western 
states preferred. Box 2-65. 


METALLURGICAL ENGINEER: Age 36, 
B.S. in general engineering, B.S. in metallurgi- 
cal engineering. Married, one child. Seven and 
one-half years A.E.C. experience. Liquid 
metals, alloy development, high-temperature 
alloy fabrication, brazing alloy development, 
and applications. Fuel and control component 
development, production, irradiation testing. 
Reactor materials application, specification and 
quality control. Supervisory and fiscal experi- 
ence. Box 2-70. 
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METALLURGISTS 


Multi-company metals organization 
requires one or two additional Met- 
allurgists for each of the following: 


© Staff group reporting to cen- 
tral management concerned with 
trouble-shooting, surveys, introduc- 
tion of new methods, recommenda- 
tions for purchase of new equip- 
ment etc. Some travel. Good posi- 
tion for learning overall management 
methods. 


@ Research and development from 
basic theory through to pilot shop 
melting and working, with flexibil- 
ity within a small group permitting 
one man either to do both basic 
and development work or to special- 
ize. Theory of alloys, new alloy 
development, powder metallurgy, 
melting, bonding, annealing, weld- 
ing, rolling, drawing, swaging etc. 
Precious metals, high temperature 
alloys, reactive metals. 


Age 20 to 40, all degree levels. 
Salary dependent on qualifications. 
Liberal employee benefits program. 
Location Northern New Jersey. Send 
resume stating full particulars to: 


Box 2-110, Metals Review 
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@ LONG ESTABLISHED 
4 COMPANY 


© OPPORTUNITY FOR 
INDIVIDUAL GROWTH 


© LIBERAL BENEFITS 


A NEW DIVISION 
OF A PIONEER IN THE 
MANUFACTURE OF 
STEAM GENERATING 
EQUIPMENT 
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Submit Resume to 
Keith D. Martin 


COMBUSTION ENGINEERING 


REACTOR DEVELOPMENT DIVISION, WINDSOR, CONN. 
























Dr. T. Teichmann, head of the Nuclear Physics and Shakibering and R. H. Graham, head of the Nuclear Development and Engi- 


Department, discusses new Lockheed facilities for reactor devel- neering Section. The new facilities will be devoted to research 
opment with C. O. Matthews, head of Nuclear Materials Section and development on new types of reactors. 


Lockheed announces NEW NUCLEAR REACTOR FACILITY 


Engineers and scientists soon will transfer studies and 
research on specialized reactors to their new nuclear 
facilities at Lockheed Missile Systems Division’s Research 
Center in Palo Alto. 
Those seeking assignments of a most advanced nature on 
new types of reactors will be interested in openings in: © © 
Nuclear Physics + Physical Metallurgy — 
- Mechanical Engineering * Thermodynamics 


Inquiries are invited from those possessing a high — 
of ability in reactor experience. 


See eeoheseeeseeseeecevesssesecesssessesecors 


Seckheed, 


MISSILE SYSTEMS DIVISION : 


’ 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


PALO. ALTO « SUNNYVALE * VAN NUYS 


CALIFORNIA 
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: : : 
A New Adventure 
for Metallurgists 


In peaceful Stratford, Connecticut, America’s most diversified engine 
builder is on a growing spree . . . dwarfing even its own ten-fold engineer- 
ing growth in the past 7 years. Today, engineers and metallurgists who 
join Avco Lycoming become part of a great engineering tradition which 
has, for half a century, originated many of America’s most advanced re- 
ciprocating and turbine engines for aviation, industry, and defense. 
World-renowned scientists work closely with all Avco Lycoming engineers 
and metallurgists on a shirt-sleeve, first-name basis. Just one reason why 
turnover is almost unknown at Avco Lycoming. 


Near Long Island Sound beaches, tree-shaded Stratford boasts schools 
with excellent pupil-teacher ratios, Shakespearean Festival Theatre, attrac- 
tive homes, nearness to New York and Boston. Here, engineers, 
metallurgists and their families find a new measure of enjoyment. 

Would you be happy in an advantageous location? Doing meaningful, 
rewarding work in a company that is not the biggest, but quite possibly 
the best, in its field? You'll find a metallurgical engineering opportunity 
now, with Avco Lycoming, at Stratford, Conn., or Williamsport, Pa. 


METALLURGISTS 
1. With experience in metallographic examination (no preparation) of ferrous 
and non-ferrous alloys, control of incoming material, investigation of 
material problems, and report writing. 


2. With experience in ferrous metallurgy to comprise a new group engaged in: 


(a) Failure analysis and investigation of manufacturing problems on re- 
ciprocating and gas-turbine aircraft engines. 


(bb) Special metallurgical investigation required in the development of 
engine components, accessories and new product. 


- » - and numerous other engineering opportunities. 
Write: Fred Kuder, Technical Division, Room 423 B. 


awco 
—ycoming 
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WANTED 


Professor of Physical Metallurgy. 
Duties mainly research, although 
some teaching essential. For de- 
tails, apply to: 

Dean H, G. Conn 

Queen’s University 

Kingston, Ontario, Canada 











METALLURGIST: B.S. degree. Will com- 
plete military service in June, including two 
years as instructor of metallurgy and other 
engineering subjects at U.S. Naval Academy. 
Especially interested in foundry development 
or production work. Age 25, married, one 
child, prefers Midwest. $500 month minimum. 
Box 2-75. 


PROJECT ENGINEER: With 15 years ex- 
perience in general processing and production 
engineering with light industry. Desires chal- 
lenging position in production engineering or 
sales engineering. B.S. degree, married, three 
children, age 38. Box 2-80. 


METALLURGICAL ENGINEER: M.S. de- 
gree, age 30, married. Five years experience, 
two as engineering officer and past three 
years as research and development officer in 
Air Force doing high-temperature materials 
research. Desires basic research position in 
Northeast with opportunities for further edu- 
cation. Available September. Box 2-85. 


METALLURGICAL ENGINEER: B.S. de- 
gree, age 24, family. Presently finishing 
service as Air Force officer, available July 
15. Interested in quality control. Experience 
includes drafting, ultrasonic inspection and 
supervision. Prefers West Coast, also will con- 
sider overseas possibilities. Box 2-90. 


MATERIALS AND PROCESS ENGINEER: 
Degree, age 35, family. Thirteen years of 
varied research, development and production 
experience at all levels of responsibility. Full 
knowledge of metalworking processes as ap- 
plied to gas turbines, precision equipment, 
alloy manufacture. Proven administrator, tech- 
nical writer. Desires responsible management 
position utilizing full background. Box 2-95. 


METALLURGICAL ENGINEER: With 30 
years experience in user’s problems with steel, 
including application, properties, purchasing, 
processing, heat treating, hardening, case- 
hardening, nitriding, stainless high-tempera- 
ture alloys, etc. Will accept responsibility as 
materials engineer for reputable concern. Box 
2-100. 








@ METALLURGISTS 


Applied Research and Development 


at 
General Electric 
Major Appliance 
Laboratories 
in 
Metal Forming and Fabrication 
High Temperature Alloys 
Metallic Surfaces and Finishes 


Broad technical opportunity 
Excellent facilities 
Salary commensurate with 
experience 


Please write in confidence to: 
E. F. Shell, Administrator 


Technical Recruiting and Training, 
Appliance Park, 


Major Appliance Division 


GENERAL @@ ELECTRIC 


Louisville, Kentucky 



































EXTRACTIVE PHYSICAL, INORGANIC, POWDER 
METALLURGISTS AND ANALYTICAL 


The expanding programs at Ar- 


mour Research Foundation offer an Basi d Applied R h 
exceptional opportunity for a high- CHEMISTS we ve tin ts gh 


METALLURGISTS 


ly qualified metallurgist interested cermets, refractory metals and SAP 
in Research and Development work. type high-temperature alloys. 
This assignment offers compensa- Ph.D. or M.S. scientists for basic 


tion that matches your qualifica- Well-rounded background in physi- 
tions; research activity that chal- 
lenges your imagination; in addi- 
tion to an excellent opportunity for sion; high polymers, high temper- 


professional and personal growth. 


research in inorganic synthesis; 


high temperature reactions; corro- cal and powder metallurgy is de- 


sired, but all levels of experience 


ature electrical insulating mate- will be considered. 


Liberal benefits include tuition-free rials; isotopic reactions; semicon- Write or phone 
graduate study plus generous re- ductors; and electrochemistry; all 
location allowance. Write to: A. H. Grobe 
the above research on civilian 
J. A. METZGER rf W. A. Johnson 
projects. 
i Staff Research and Development 
Armour Research Foundation For further details write to: 
of Illinois Institute of Technology M. C. Rohm THOMPSON PRODUCTS, INC. 
Employment Section i 
10 West 35th St. ploym 0 23555 Euclid Avenue 
i Sere Sy: Oe Cleveland 17, Ohio 
Chicago 16, Illinois Milwaukee 1, Wisconsin 7 























ROCKETDYNE 


CANOGA PARK, CALIFORNIA 
(in the suburban San Fernando Valley, 
near Los Angeles) 


careers in peaceful 
applications of atomic energy 


Openings exist in our 
Production Development Laboratory for: 


Metallurgists 


Process and Physical 


METALLURGIST 


BS, MS, or Phd with training or experience in 


Weld ing physical metallurgy of nuclear fuel materials; in 

” metallography of both fuel and construction mate- 

E ngineer Ss rials; in high temperature material (both alloy and 
. ceramet) development and evaluation; in vacuum 

Junior and Senior level positions melting and casting techniques; or in mechanical 


available with ROCKETDYNE, fabrication related to fuel element manufacture. 


the leading producer of high- 
thrust Rocket Engines. 


please write 3 Write today. Action will be prompt, confidential 


Mr. G. Sales, Ss ATOMICS 
Manufacturing Personnel, Dept. MR 
as INTERNATIONAL 
— A DIVISION OF NORTH AMERICAN AVIATION, INC. 
ROCK ETDY N E ka Mr. G. W. Newton, Personnel Office, Dept. 2-MR 
A Division of North American Aviation, Inc. 21600 Vanowen St., Canoga Park, California 


6633 Canoga Avenue, (In Suburban San Fernando Valley, Los Angeles) 
Canoga Park, California 
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SUBJECTS TREATED 
BY TOP AUTHORITIES 


From comprehensive lectures and discus- 
sions on the latest known techniques, you 
can gain a wealth of practical knowledge 
that is so greatly needed today. The follow- 
ing subjects make this a great course on 
TITANIUM—short, intensive, and of real value. 


*CURRENT STATUS 

Sponge Production Techniques -— Guarding 
against Contamination — Uses of Titanium in 
Airframes, Missiles, and Jet Engines — Eco- 
nomic Aspects 


CASTING AND ALLOYING 


Vacuum Melting—Effect of Alloying Elements 
—Present and Future Alloys 


MECHANICAL METALLURGY 
Strength — Ductility — Yield Properties — Effects 
of Temperature and Strain Rate 


FUNDAMENTALS OF HEAT 


TREATMENT 
Open Air Treatment—Vacuum Heat Treating— 
Embrittlement — Degassing — Annealing — Stress 


Relief — Equilibria — Kinetics — TTT Curves — 
Metallography 


MACHINING AND GRINDING 
Titanium's Affinity for Other Materials and 
Possible Machining Difficulties—How to Over- 
come Them—Machines and Tools Involved— 
Effects of Alloying on Machinability — Chem- 
milling 

CORROSION RESISTANCE 


Principles and Applications 
WELDING 


Welding Characteristics — Problems and _ Tech- 
niques 


FABRICATION PROBLEMS 

Hot and Cold Fabrication—Steps and Proc- 
esses—Economic Factors 

DESIGNING WITH TITANIUM 


Uses of Formed Sheet — Forgings — Limitations 
of Castings —Honeycombed Structures — Powder 
Metallurgy Products 
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ern Metal _ 
: ‘Exposition 
otel Ambassador, Los Angeles 
March 25 through 29, 1957 


Titanium—a comer among metals—versatile—possessing many highly desirable 
qualities, yet costly and temperamental—presents unique opportunities and 
challenging problems. The high demand for titanium and its alloys in many 
forms is impressive—promises increased growth as production techniques im- 
prove and costs are reduced. 
A CHALLENGE AND REWA 2 MEN WHO KNOW 

To meet the unique problems of titanium production and iit calls for 
a high degree of understanding of mechanical working, yield characteristics, 
and ductility, as well as the effects of alloying and heat treatment on the metal’s 
behavior. Though many fabrication techniques may already be known, there’s 
still much to learn. Something new is always ahead, so plan to attend the 


Titanium Conference and UPDATE YOUR THINKING! 


To men who aspire to achieve in a new and promising field, the American So- 
ciety for Metals, through its newly created Metals Engineering Institute, is con- 
ducting a five-day TITANIUM CONFERENCE in Los Angeles, March 25 
through March 29, 1957. Top authorities will lecture, discuss, and instruct. It’s 
an opportunity to get the latest information in minimum time—and at a cost of 
only $125.00 for the entire course (including daily lunches and study materials). 


Since registration is necessarily limited, DON’T DELAY. Enroll now or send 
for full information AT ONCE. Mail in the accompanying coupon TODAY. 


TITANIUM CONFERENCE March 25-29, 1957 
Metals Engineering Institute, Dept. MP 
7301 Euclid Ave. 
Cleveland, Ohio 
Gentlemen: 
[_] Enroll me; $125.00 registration fee enclosed 
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BRIDGEPORT 
BRASS 


We Want 


2 Research Metallurgists 
with M.S. degrees or equiv- 
alent experience plus five 
years experience, for re- 
search and development 
work on copper and alumi- 
num-base alloys. Some ex- 
perience with these met- 
als is desirable. Location: 
Bridgeport, Connecticut. 

1 Mechanical Metallur- 
gist with Met. E. or M.E. de- 
gree and approximately 
five years experience, for 
testing and metal fabrica- 
tion problems at our Bridge- 
port laboratories. 

Recent Met. E. graduates 
for training and assignment 
in Process Metallurgy, Re- 
search, and Development, 
at Bridgeport, Indianapolis, 
Indiana, and Adrian, Mich. 


We Offer 


Permanent positions with 
growing technical organi- 
zation of an established, 
expanding, nonferrous pro- 
ducer. 

Assistance for graduate 
studies. 

Excellent working condi- 
tions in up-to-date labs and 
plants. 

Convenience to un- 
crowded, pleasant residen- 
tial areas. 

Opportunities for ad- 
vancement in responsibili- 
ties and professional sta- 
tus. 

Liberal benefits for you 
and your family. 

For further information 
about these and other op- 
portunities please contact: 


Mr. T. M. Thompson 


BRIDGEPORT BRASS CO. 
30 Grand Street 
Bridgeport 2, Connecticut 














Graham Laboratory, Jones & Laughlin’s modern research center in Pittsburgh, Pa. 


RESEARCH METALLURGISTS 


Several attractive openings are available for metal- 
lurgists, with graduate level training or equivalent 
research experience, to participate in expanding research 
and development programs in PROCESS, PRODUCT; 
AND PHYSICAL METALLURGY. 

Work will be carried out in our modern laboratories 
in suburban Pittsburgh. Excellent opportunities are 
available for professional advancement in a young anc 
growing organization. 

Send resume, in confidence, to: 


J. A. Hill 
Research and Development Department 
JONES & LAUGHLIN STEEL CORPORATION 


3 Gateway Center 
Pittsburgh 30, Pennsylvania 





STEEL 





SENIOR METALL URGIS: 15 


PRE 





NUCLEAR REACTOR FUEL FABRICATION 


Have you an extensive background in research and development of 
metallurgical processes in the area of fabrication of metallic structures? 
Or experience in Welding, Arc Melting, Cladding, and Powder Metallurgy? 


If you have, positions of major importance in one of the most vital and 
interesting new areas of technological progress may be available to you. 
Sylvania leadership has earned for it an international reputation as a 
pioneer in reactor fuel design and production. You stand 

at the forefront of this basic new technology when you join this company. 
Please send complete resume in full confidence. 

All inquiries will be answered within 2 weeks. 

Write to: Mr. Ricuarp E. CiarkeE, Atomic Energy Division 


y SYLVAN IA yy Box 59, Bayside, New York 


SYLVANIA ELECTRIC PRODUCTS INC. 
(61) FEBRUARY, 1957 
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PROCESS METALLURGISTS 


Exceptional opportunities available for en- 
gineers trained and interested in Pyromet- 
allurgy, including all stages of smelting, 
melting, and refining of high-quality car- 
bon, alloy and stainless steels. Chemical 
Engineering or Metallurgical degree re- 
quired with a combination of both very de- 
sirable, plus four or more years of re- 
search experience. 


Excellent salary and benefits are available 
with opportunities for creative development 
and professional advancement in this ex- 
panding Pittsburgh research laboratory of 
a leading manufacturer of specialty steels 
and alloys. 


Send confidential resume and salary re- 
quirements to: 


Mr. A. A. Marquer, Jr. 
CRUCIBLE STEEL COMPANY 
OF AMERICA 


P. O. BOX 88 PITTSBURGH 30, PA. 








METALLURGIST 


Supervisory position in aircraft 
plant. Graduate capable of solving 
production problems, writing tech- 
nical reports and conducting met- 
allurgical investigations. Prefer- 
ably with some experience with 
heat and corrosion resistant alloys. 
Salary commensurate with experi- 


ence. 


SOLAR AIRCRAFT COMPANY 


Des Moines, lowa 

















VACUUM MELTING 


Exceptional opportunity for graduate en- 
gineer. Experience and interest in vacuum 
melting and furnace design are required. 
Experience with induction vacuum melting 
or consumable electrode vacuum melting a 
prerequisite, with experience in both very 
desirable. 


Excellent salary and benefits are available 
with opportunities for creative development 
and professional advancement in an ex- 
panding research laboratory of a leading 
manufacturer of specialty steels and alloys. 


Send confidential resume and salary re- 
quirements to: 


Mr. A. A, Marquer, Jr. 
CRUCIBLE STEEL COMPANY 


OF AMERICA 
P. O. BOX 88 PITTSBURGH 30, PA. 


WESTERN METAL CONGRESS 


WESTERN METAL EXPOSITION 
Pan-Pacific Auditorium 
Los Angeles 


Mar. 25-29, 1957 








Chromium 


is well known as an alloy lending 
hardness and corrosion resistance 
to steels. High chromium alloys, 
like hard chromium plate, tend 
toward brittleness. 


DUCTILE 


Chromium 


is, however, quite possible. The 
entire matter is explored in this 
book, sponsored by U.S. Army 
Ordnance, and written by 45 in- 
vestigators. 


To be published early 
in 1957 at $7.50 


American Society for Metals 
7301 Euclid Ave. 
Cleveland 3, Ohio 

















MECHANICAL 
ENGINEER 


Young graduate mechanical engi- 
neer. Experience in mechanical 
and physical testing of metals de- 
sired, but not absolutely necessary. 
We are willing to train to some 
extent, provided the applicant pos- 
sesses the necessary qualifications. 
This position offers an outstanding 
opportunity for advancement and 
growth with an expanding organiza- 
tion. In reply please furnish full 
particulars regarding background 
and experience. State salary re- 
quirements. Direct reply to: 


Employment Supervisor 
KAISER ALUMINUM & 
CHEMICAL CORP. 
Trentwood Works 
Spokane 69, Wash. 





HERE'S HOW... 


METALS 


7301 Euclid Avenue 








To get copies of articles annotated in the 
A.S.M. Review of Current Metal Literature 


Two alternative methods are: 


1. Write to the original source of the ar- 
ticle asking for tear sheets, a reprint or a 
copy of the issue in which it appeared. A 
list of addresses of the periodicals anno- 
tated is available on request. 


2. Order photostatic copies from the New 
York Public Library, New York City, from the 
Carnegie Library of Pittsburgh, 4400 Forbes 
St., Pittsburgh 13, Pa., or from the Engineer- 
ing Societies Library, 29 West 39th St., New 
York 18, N. Y. A nominal charge is made, 
varying with the length of the article and 
page size of the periodical. 


Write to Metals Review for free copy of 
the address list 


REVIEW 


Cleveland 3, Ohio 





METALS REVIEW (62) 

















RULES FOR ENTRANTS 


Exhibitors do not need to 
be members of the American 
Society for Metals. 

Work which has appeared 
in previous metallographic 
exhibits held by the Amer- 
ican Society for Metals is un- 
acceptable. 

Photographic prints should 
be mounted on stiff card- 
board; maximum dimensions 
14 by 18 in. (35 by 45 cm.). 
Heavy, solid frames are un- 
acceptable. 

Entries should carry a lab- 
el on the face of the mount 
giving: 

Classification of entry. 

Material, etchant, mag- 
nification. 

Any special information 
as desired. 


The name, company affilia- 
tion and postal address of 
the exhibitor should be placed 
on the back of the mount. 

Entrants living outside the 
U. S. A. should send their 
micros by first-class letter 
mail endorsed “Photo for 
Exhibition—May be Opened 
for Customs Inspection”. 

Exhibits must be delivered 
before Oct. 15, 1957, either 
by prepaid express, regis- 
tered parcel post or first- 
class letter mail, addressed: 
Metallographic Exhibit 
American Society for Metals 


1301 Euclid Ave. 
Cleveland 3, Ohio, U.S.A. 
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letallurgical Congress 


Entries Will Be Expected. From 
All Over the World— 
—Display Your Best Work 


CLASSIFICATION OF MICROS 
(Optical and Electron) 


Class 1. Irons and steels. 

Class 2. Stainless steels and 
heat resisting alloys. 

Class 3. Aluminum, magnesi- 
um, beryllium, titanium 
and their alloys. 

Class 4. Copper, nickel, zinc, 
lead and their alloys. 

Class 5. Uranium, plutonium, 
thorium, zirconium and re- 
actor fuel and control ele- 


sitions or changes during 
processing. 

Class 8. Welds and other join- 
ing methods. 

Class 9. Surface coatings and 
surface phenomena. 

Class 10. Results by unconven- 
tional techniques (other 
than electron micro- 
graphs). 

Class 11. Slags, inclusions, re- 
fractories, cermets and ag- 


ments. egates. 
Class 6. Metals and alloys not Class 12. Color prints in any 
otherwise classified. of the above classes. (No 
Class 7. Series showing tran- transparencies accepted.) 


AWARDS AND OTHER INFORMATION 


A committee of judges will be appointed by the Metal Con- 
ress management which will award a First Prize (a medal and 
lue ribbon) to the best in each classification. Honorable Men- 

tions will also be awarded (with appropriate ew to other 
photographs which, in the opinion of the judges, closely ap- 
proach the winner in excellence. A Grand Prize, in the form 
of an engrossed certificate and a money award of $100, will also 
be awarded the exhibitor whose work is judged best in the 
show, and his exhibit shall become the property of the American 
Society for Metals for preservation and display in the Society’s 
national headquarters in Cleveland. 

All photographs may be retained by the Society for one 

year and placed in a traveling exhibit to the various Chapters. 
They will be returned to the owners in May 1958 if so desired. 


h 
Metallographic Exhibit 


Chicago, Illinois, November 2 to 8, 1957 
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are MONEY MAK-ERS for INDUSTRY 
JOIN THE PARADE 





HOLDEN Salt Baths = QUALITY CONTROL 


1. Carbon Rods acme \ 
ADDITIVES REPLACE ....-----~. 2. Rectifiers i. 


3. Gas Rectifiers : IU AL 


¥\UOLDEN TYPE 
DOWN TIME How much per day? * 7O1 FURNACE : 











DOWN TIME WITH ADDITIVES NONE! 


How YOU can change to HOLDEN Salt Baths with Additives— 


1. Send 1 Ib. sample of salt in furnace. 
2. Send 1 lb. sample of salt as purchased. 


We will furnish (FREE) correct additives with 
original purchase order. 


Purchase and add HOLDEN SALT BATH QUALITY CHEMISTRY to your 
production operations. 


FREE Holden Literature: (NEW) 


#200—Holden Salt Baths #201—Holden Pot Furnaces 
#203—Rubber Mold Cleaning, Paint Removal, Descaling & Desanding 
#204—Pressure Nitriding #205—Industrial Furnaces 
#206—Austempering-Martempering 

#207—NEW-—Recirculation Radivection Furnace . . . 300° to 1750° F. 


THE A. F. HOLDEN COMPANY 


DETROIT 27, MICH. e 14341 Schaefer Highway 
LOS ANGELES 58, CALIF. © 4700 East 48th Street 
NEW HAVEN 8, CONN. * 460 Grand Avenue 








